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FP tharenlarges hi cxriofity afer:the 
44 works of nature,“ ſays a celebrated 
writer, demonſtrably multiplies the inlets 


to happineſs. A man that has formed a 
habit of turning every new object, to his 
entertainment, finds in theſe productions. an 
inexhauſtible ſock of materials 9 
he can employ himſelf, without any temp- 
tations to envy or malevolence; fanlts; per- 
haps, ſeldom totally avoided by thoſe, whoſe 
judgment is much exercifed upon theworks 
of art. He has always a certain pra; 

of diſcovering new reaſons for adoring tlie 


ſovereign Author of the uniwerſe, and pro- 


able hopes of making ſome diſcovery of 
Enefit to others, or of profit to himſelf.. 


115110 


. No method appears better calculated. 1 
enlarge our knowledge. of Natural Hiſtory, 


than viſiting foreign countries, and 1 
£48 | q | attending 
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attending to the different objects they afford, 
which more or leſs delight by their novelty 
and variety; but our inquiries ſhould not 
be confined merely to private gratification ; 
there are duties of a more rational nature ; 
to be uſeful to ſociety by, diſtributing hap- 
pineſs amongſt our fellow creatures, is one 
of the higheſt and moſt neceſſary. The nu- 
merous products of nature, their en 
tion to the wants, the comforts, and even 
ornaments of life; the manners, cuſtoms, 
and opinions of mankind; agriculture, ma- 
nufactures, and commerce; the ſtate of arts, 
learning, and the laws of different nations, 
when judiciouſſy inveſtigated, tend to en- 
large the human underſtanding, and to ren- 
der individuals wiſer, better, and happier. 


The introduction of the common potatoe, 

the management of ſilk- worms, the diſco- 
very of 1 bark, the uſes of cochineal, 
lacca and indigo, are undeniable proofs of 
the advantages which might be derived 
from the inquiries of ingenious men. The 
diſcovery of another ſuch root as the pota- 
toe, another ſuch article of commerce and 
apparel as ſilk, another ſuch remedy as the 
bark, and ſuch other dying articles as co- 
chineal and indigo, would prove acquiſi- 
tions of the greateſt importance to a trad- 
bt ing 


ö l N 
=? CT: * ; | 4 5 
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ing nation, and render the 1 e i 
veller conſpicuous as a public bleſſing. Wil 
* LEARY 933 2 | "IL 748 1 
Many gentlemen and ſea-faring perſons a 
who go abroad, by their office and ſitua- | 1 
tion in life, enjoy both time and oppor- —_ 
tunity for collecting the beſt information | 4. N 
on ſuck ſulyeCts of general utility, eſpecially - * 0 4 
the natural productions peculiar to the | 148 
pu they viſit or refide in, which they are | 4 
oduced to overlook, for want of proper di- 1 
regions for diſtinguiſhing and preferving N 
them, whereby things of value and uſe are 1 


loft to the public, and the time of the tra- 
veller leſs beneficially employed. | 


To promote an application of the time 
and talents of ſuch perſons to rational and 
commendable inquiries of this kind, is the 
deſign of the following directions, which 
the author thinks himſelf juſtified in re- 
commending, as they principally reſult from 
experiment and obſervation: Theſe were 
firſt printed in the year 1772, and the re- 
ception from the | ap ores was ſuch as to 
encourage a ſecond edition in 1774 but 
is likewiſe being ſoon out of print, 4 
third edition was not long afterwards pre- 


| pirey for the preſs, and ſome- of the "I 1 
eons were printed off ſeveral years ago; 
| 5 A various 


* 


various avocations then intervening, pre- 
vented the completion of the remaining 
ſections; nor would this little performance 
have been now reſumed, had any publica- 
tion appeared calculated to preclude the 
utility of the original plan, which has ſince 


been conſiderab 
more deſerving of future encouragement. 


In the ſecond part are-introduced ſeveral 
queries and obſervations on natural hiſtory, 
and upon ſubjects in general, which have 
not been 8 yaa. We and ſufficiently aſcertained, 
and therefore merit the attention of the 
naturaliſt and traveller. 0 


The principal of thoſe writers who have 
appeared in different departments of Natu- 
ral Hiſtory, will be noticed under the par- 
. ticular heads they treat upon. | 


If perſons who go. abroad, or reſide in 
foreign countries, were acquainted with ma- 
thematics and drawing, they would in all 
probability make their remarks. more ac- 
ceptable, by adding accurate maps of the 
countries they viſit or reſide in; and by 

Joining to them the drawings of men, their 


Areſſes, utenſils, weapons, coins, machines, 


rites, ſacrifices, buildings, temples, np 
Wb, 4 al eel ra, "alk 


improved,. to, make -it 


" 


PREFACE. x1 
and antiquities ; as well as the curious qua- 
drupeds, birds, reptiles, fiſh, inſects, and 
ſhells' peculiar to each place; with the 
N found in thoſe climates,” eſpecially 


ſuch as are employed for food, in com- 


merce, manufactures, phyſic, dying and 
other purpoſes. "v9 5 

In the drawings and deſcriptions relative 
to natural hiſtory, it is neceſſary to attend 
to many circumſtances which are the cha- 
raQteriſtics of each ſpecies of the animal 
and vegetable creation. In quadrupeds the 
number and diſpoſition of the teeth; ſha 
and poſition of the horns; number of t 
toes 1n each foot; ſhape and ſize of the 
claws and hoofs; ſize of the ears; colour 
and diſpoſition of the whiſkers ; nature and 
growth of the hair in the fur, 'mane, and 
tail; length and uſes of the tail; whether 
calculated to graſp any object, or to give 


the animal ſtability; and even the attitude 


which is characteriſtic of the animal, and 

ſhews beſt it's marks, ſpots, ſtripes, claws, 
ears, tail, &c. ought to be expreſſed; | 
In birds, the ſhape and uſes of the bill, 
whether notched, ſerrated, or otherwiſe re- 
markable ; number and diſpoſition of the 
toes, and whether diſtinct, lobated, or pal- 
os A 2 __- mated; 


* N 
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- mated; length of the legs and N 
of the knees ; colour the greater and 
ſmaller quill feathers, upper and under 
coverts of the wings; num 8 and colour 
of the tail feathers, and coverts of the 111 
appearance of the vent, belly, breaſt, . 
back, creſt, wattles, caruncule, ſpu 
eculiar to the bird, and 1 dif. 


aàttit ude 
ference eee males end females, : and 
young and old birds, ſhould be delenbed. - 


in torcciſes and cantles the 2 of 
the thell, and its compartments; ſbape 
number of it's toes; abſence. or De. 
of the tail, and ſhape 15 the: 2 a 
be 5 


51 1 the Gales above 404 e 
their number,» colour, and figure ; form of 
their beads, and whether they are: venom- 
on or not, hond be remarked. 51 71 


* fiſh, it is neceſſary to attend to the 
| portion of the breadth to the length: 
| prop of the head and diſpoſition of the, pa- 
late. and teeth ; ſhape and . of the 
mouth; ſize and ſituation o s; co- 
verts of the ill, and rays of it's 2 
part; ſpines, horns, and pfotuberances of 


the head ; mumber, figure, ſize, and ps: 
© 


| PREYACE» xi 
rays in each; the turn of the lateral * | 


* 


TS 


wah the form; colour and diſpoſition 
the ſcales. Irs ty d I 193395, 174 


1 8 1. 


In inſetis, the ſeaſon when each of the 
different kinds appear ſhould be obſerved; 
the number ſubſtance and particular ſhape 
of their wings, with the poſition of them 


. 
= 


when the inſect is at reſt; che ſhape of the 


antenne or horns, with the number of joints 
in each; the form of the head, mouth and 
eyes; more particularly of the head in 
beetles, of the mouth in bees, waſps, flies, 


and gnats, and of the eyes in ſpiders; the 


number and ſize of the legs; the ſhape of 
the thighs, feet and claws; the ſtings pecu- 
liar to the hymenoptera claſs, and the ufes 
they are applied to: but the. natural hiſto- 
ry of inſects ſhould in a peculiar manner 


engage the traveller's attention, as it is of 


more conſequence to diſcover the natural 
biſtory of one deſtructive or uſeful infect, 
than merely to collect and bring over twenty 


in their perfect ſtate; the former, at the 


* fame time that it makes the ſcience more 
entertaining, bids fair to benefit mankind, 
while the latter ſerves only to fill the cabi- 
nets of the curious; he ſhould therefore 
carefully obſerve the manner in which in- 
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ſects copulate, and the places where they 
depoſit their 8 z What food the young 
larvæ or caterpil ars feed upon; if vegeta- 
ble, whether it be the root, trunk, leaf, 
flower or fruit; if deſtructive, as they moſtly 
are, the methods uſed by the natives to de- 

ſtroy them; and if uſeful, the means of cul- 
ftivpating them; and what. are their natural 
enemies; the form, attitude, and markings 
of: the caterpillar ſhould be deſcribed; if 


it has feet, their number, and the particular 
rings on which they are ſituated; whether 
it be ſmooth, hairy or ſpinous, and the man- 
ner of it's changing into the chryſalis or 


upa ſtate, and how long it continues be- 
ore it arrives to perfection, with the various 
inſtincts and contrivances they have for 


avoiding dangers and catching their prey. 


In ſhells, not to neglect the number of 


them belonging to one animal; when ſingle, 


the turn in the windings, whether to the 
right or left; the ſtripes, ſpots, bands, 


knobs, ſpines, furrows and other marks; 
ſhape of the mouth or opening of the ſhell, 


lips and beaks: In thoſe that have two or 
more valves, their equal or different ſizes; 


the form of the hinges where they are con- 
nedted, and the number of indentures tally- 
ing together; the ſtripes and furrows on 


* che 
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the outſides, and whether longitudinal or 
tranſverſal; and the animals inhabiting the 
ſhells ſhould likewiſe be obſerved and deli- 


neated. 


Oo 


2 In che reſt of the worm tribe, the ſhape, 3 
arms, and other parts of the-animal ſhould 
be delineated. . et er Mot ASS 


* 


1 
. * = 


In plants the greateſt accuracy is requi- 
fite, t ai flower being ſo va- 
ried, nice attention is neceſſary to diſtin- 

iſh it's minute parts; the figure and num- 
— of the flower leaves; the form and 
ſections of the flower- cup; the number and 
diſpoſition of the duſt: veſſels; and of the 
columnar veſſels ſtanding on the fructifica- 
tion (which are reckoned by botaniſts to be 
the male and female parts of the flower, 
and in ſome inſtances are on different plants; 
in others on the ſame plant, but in different 
parts of it); the ſhape, ftrufture, and co. 
lour of the ſtalk and alba; the appearance 
and ſtructure of the roots, and ſuch other 
circumſtances as charatterize the different 
ſpecies of plants, ought never to be omitted. 


The following method of E ſeeds, 
dy John Sneyd, eſq. ſhould have been in- 
ſerted, under the Arettions for bringing 

| : Over 


- 
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feeds) Kc. F III. p. og, which 1 have ex- 


tracted from the Tranſactions of the Soci- 
etꝛy for the Encouragement of Arts, Vol. 
Vi. p. 265. It is merely packing up ſeeds 
a ſorbent . Paper, and ſurrounding the 
W by raifins, or brown moiſt ſugar ; 


which, by experiment, ſeems to afford that 


nial moiſture requiſite to - . preſerve the 


eeds in a ſtate fit for vegetation, - 


The Naturaliſt ſhould endeayour to keep 
an accurate journal, wherein all the oc 
currgaces, , obſervations, places, 00 
deſcriptions, accounts, informations, and re- 
marks, ſhould regularly and daily be enter. 
, while recent in memory. 


| 11 would be adviſable to write on-a label 
fixed to each object, a number correſpond- 
ing to the — in the journal; by which 
means, at any future — the I: Its 
a monpg 80 
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PART the FIRST. 
SECT. I. 
The Method of catching and preſerving 


Inſects for Collections. 


_ 
* — 
— S — 
- a 
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* CY 


Ten thouſand different tribes 
People the blaze. To ſunny waters ſome 

By fatal inſtinct fly. 

Through the green-wood R_ .. 
Some love to ſtray ; there lodg'd, amus'd and fed, 
In the freſh leaf. Luxurious, others make 

The meads their choice, and viſit every flower, 
And every latent herb. (a) 


JNSECTS i in ceneral are known to moſt peo- 
ple, the ſyſtematic diſtinctions but to few; 
nor have we any Engliſh names for the greateſt 
part of them. The general denomination of 
beetles, butterflies, moths, flies, bees, * 


(a) Thomſon's Seaſons, Summer, l. 246. 
B and 


1 
and a few other common names, are all that 
our language ſupplies. It would, therefore, be 
in vain to enumerate the immenſe variety of ge- 
nera and ſpecies to any perfon unſkilled in the 
ſcience of entomology : we may, however, give 
directions under general names, where to find 
and how to catch each kind. (6b) 


I. The Coleoptera (c), or firſt great claſs of 
inſects, including beetles, are found in and un- 
der the dung (4) of animals, eſpecially of cows, 
Horſes, and ſheep : many of them make holes 
under the dung three or four inches deep; it 


will therefore be neceſſary to have an iron ſpade 


to dig them out, when in ſearch of this tribe of 
inſetts. | 

Some (e) are found in rotten and half de- 
cayed wood, and under the decayed bark of 
trees; on the carcaſes (f) of animals that have 
been dead four or five days; on moiſt bones 
that have been gnawed by dogs or other ani- 
mals; on flowers having a fœtid ſmell; and on 
ſeveral kinds of fungous ſubſtances, — 
the 


(3) Vide Schoeffer. Elementa Entomologica. Curtis's ac- 
curate inſtructions for collecting and preſerving inſects, and 
his introduction to the knowledge of inſects tranſlated from 
the Fundamenta Entomologiæ of Linnæus. Aman. Acad. 
Ve 7. | 

(e) Coleoptera, from XOAEOS, a ſheath, and T7lepoy, a wing, are 
ſuch inſe&s as have cruſtaceous Elytra, or ſhells, which ſhut 
together, and, form a longitudinal ſuture down 'to the-back of 
the inſect, as the beetle, Bupreftris ignita, fig. 1. 

(4) Scarabzus, chafer. Dermeſtes, leather-eater. Hiſter, 
mimici-beetle. Staphylinus, rove- bectle. (e) Lucanus, fag- 
beetle. Cerambyx, capricoru- beetle. (/ Hiſter. Silpha, car- 


rian-beetls. 
(gz) Byrrhus, 


©; 


the rotten and moſt ſtinking: others (g) may be 
found in a morning about the bottoms of per- 
pendicular rocks and ſand banks, and alſo upon 
the flowers of trees and herbaceous plants. 

Many kinds (i) may be caught in rivers, lakes, 
and ſtanding pools, by means of a thread net, 
with ſmall meſhes, on a round wire hoop, fixed 
at the end of a long pole. 

In the middle of the day, when the ſun ſhines 
hot, (i) ſome are to be ſeen on plants and flowers, 
blighted trees and ſhrubs; others (4) in moiſt 
meadows are beſt diſcovered at night, by the 
ſhining light which thcy emit. 

A great variety (I) fit cloſe on the leaves of 
plants, particularly of the burdock, elecampane, 
coltsfoot, dock, thiſtle, and the like; or feed on 
different kinds of tender herbs (m). 

Numbers (n) may be found in houſes, dark 
cellars, damp pits, caves, and ſubterraneous 
paſſages, or on umbelliferous flowers (o), on the 
trunks as well as the leaves of trees; in timber- 
yards, and in the holes of decayed wood. 

Some (p) inhabit wild commons, the margins 
of pools, marſhes, and rivulets; and are likewiſe 
ſeen creeping, on flags, reeds, and all kinds of 
water-plants. 

Multitudes (q) live under ſtones, moſs, rub- 
biſh, and wrecks near the ſhores of lakes and 


(g Byrrhus, curculio, weevil, Bruchus, fſeed-beetle. (S) 
Gyrinus, awhirl-beetle. Dytiſcus, water-beetle, (i) Coccinella, 
lady-fly. Bupreſtis, burn-cow. Chryſomela, golden honey-beetle, 
Cantharis, /ofz-wwinged beetle. Elater, ſpring- beetle. Necyda- 
lis, clipr-wwinged beetle. (1) Lampyris, glow-worm. (1) Caf- 
fide, e-. n) Meloa, blifter-beetle. (n) Tenebrio, 
" flinking-beetle. (o) Cerambyx, Ptinus. (p) Leptura, aw9d- 
beetle, Cicindela, gloſſy beetle, (2) Carabus, ground-beetle. 
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rivers. Theſe are found alſo in bogs, marſhes, 
moiſt places, pits, and holes of the earth, on 
ſtems of trees; and in an evening they crawl 
* plentifully along path-ways after a ſhower of 
rain, 

Some (r) may be diſcovered in the hollow 
ſtems of decayed umbelliferous plants, and on 
many ſorts of flowers and fruits. 


II. Another claſs (s) of inſets are found a- 
bout (t) bake-houſes, corn-mills, in ſhips, and in 
all places where meal is kept; on graſs (u), and 
all kinds of field herbage. Some (v) of theſe 


frequent rivers, lakes and ſtanding pools. 


III. Butterflies and moths make another great 
diviſion (w). In the day, when the ſun is warm, 
butterflies (x) are ſeen on many ſorts of trees, 
ſhrubs, plants, and flowers. Moths (y) may be 
ſeen in the day-time, fitting on walls, pales, 
trunks of trees, in ſhades, out-houſes, dry holes, 
and crevices * ; on fine evenings they fly about 

| Ss the 


{r) Forficula, cerwig. 

(s) 3 from mov, half, and eh, a wing, have 
their upper wings uſually half cruſtaceous, and half membra- 
naceous, not divided by a longitudinal ſuture, but incum- 
bent on each other, as the Cimex, fig. 2. (2) Blatta, cockroach. 
(z) Mantis, camel cricket. Gryllus, lac. Fulgora, cicada, 
fea-loeuft; Cimex, bug. (v Notonefta, boar-fly, Nepa, 
wwater-ſcorpiote / 

(w) Lepidoptera, from is, a ſcale, and lego, a wing, 
. are inſets having four wings, covered with fine ſcales in the 
form of powder or meal, as in the butterfly, Papilio Antiopa, 
fig. 3. (x) Papilio. butterfly. (y) Phalzna, mech. 

The beſt method to kill moths, when ſtanding, or fitting & 
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the places they inhabit in the day time. Some 


(z) are ſeen flying in the day-time over the 


flowers of honey-ſuckles and other plants with 
tubular flowers. Inſects of this ſpecies ſeldom 
Gt to feed, but continue vibrating on the wing, 
while they thruſt the tongue or proboſcis into 
the flowers. 


IV, InſeQs of this claſs (a) are found in woods 
(b),' hedges, meadows, ſand-banks, walls, pales, 
fruits, and unbelliferous flowers; ſome (c) fly 
about lakes and rivers in the day. 


V. The fifth diviſion (d) including waſps (e), 
bees, (f), &c. may be ſeen about hedges (g), 
ſhrubs, flowers, and fruits. Waſps and bees 
are the only winged infetts that have any great 
degree of poiſon in them; they ſhould therefore 


be taken with a pair of forceps, and handled 


cautiouſly on account of their ſtings, which are 
| dangerous 


walls, pales, &c. is to give them a gentle preſſure on the tho- 
rax, or breaſt, with the end of any thing ſmooth, as a tobacco- 
ſtopper, or tooth-pick caſe : this will deprive them of ſenſe and 
motion for the preſent moment, and-they will fall down on 
whatever is held under them; a pin ſhould: then be ſtruck 
through the thorax, which ſhould be preſſed between the thumb 
and finger of the left-hand, till it is felt to give way a little; they 
may then be ſtuck in the receiving box. | 

(z) Spinx, hawk-moth, 

(a) Neuroptera, from cup, a nerve, and nl:gov, a wing, have 
four membranaceous tranſparent naked wings, generally like 
network, as in the Panorpa Coa, fig. 4. (5) Myrmeleon, heme- 
robius, pearl:fly, Raphidia, camel-fly. (c] Libellula, dragon-fly, 
Ephemera,” may-fly. Phryganea, /pring-fly. 

(d) Hymenoptera, from Anm, a CES and Tspoy, a wing. 
Inſects with four membranaceous wings, tail furniſhed with a 
ſting ; as in the Tenthredo, fig. 5. (e) Veſpa, waſp. (J) Apis, 
bee. (g) Tenthredo, /aw-fly. Sirex, tailed waſp, Ichneu- 
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dangerous. Some (A) of this diviſion have 
ſtings, but no poiſon, and are to be found on 
the flowers of umbelliferous plants, when the ſun 
ſhines hot in the middle of the day; at which 
time others (i) are ſeen on ſand-banks, walls, 
and pales. 


VI. Flies of various kinds conſtitute the 
next claſs (4); they fly about the tops of (1) 
trees, little hills, horſes, cows, ſheep, ditches, 
dung-hills, and every offenſive object. Some 
(=) are found on all ſorts of flowers, particu- 
larly thoſe of a fœtid ſmell. Many (n) of theſe 
are moſt eaſily taken when they begin to feed; 
for in the middle of the day they are ſo quick 
and active, that it is almoſt impoſſible to catch 
them. 


VII. The laſt great diviſion (o) contains 
ſcorpions, ſpiders, crabs, lobſters, &c. It is 
neceſſary only to obſerve here, that all kinds of 
inſects having no wings, may be preſerved in 
ſpirits, brandy or rum, except crabs, lobſters, 
and the like, which may conveniently be pre- 
ſerved dry. 

Under each claſs of inſects, I ſhall relate the 


mon, ichneumon-fly, Sphex, ichneumon-waſp. Veſpa. Apis. 
(3) Mutilla, at- ber. (i) Chryſis. 

(4) Diptera, from % two, and mlepoy, a wing, are ſuch as have 
only two wings, and poiſers, as in the fly, 8 (/) Oeſtrus, 
gad-fly. Muſca, fly, Tabanus, whame. Hippoboſca, hor/c- 


Gn} Tipula. Conops. Aſilus, waſp-fly. (A) Bombylius, 
r-breeze. 


(-) APTERA, from a, without, and wiper, a wing, inſets 
having no wings, as the ſpider, fig. 7s | 
; | methods 
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methods of killing them the moſt readily, and 
with the leaſt pain; as the purſuit of this part 
of natural hiſtory hath often been branded with 
cruelty ; and however reaſonably the naturaliſt 
may exculpate himſelf by pleading the 
et "of ſubmitting to 15 evil, ch 4.95 
uſe ful diſcoveries, yet for wantoriveruelty there 
never can be a jaſt an. wh 


kee poor beads tn 
In corp'ral n * 
As when a giant dies [p)s 


. The firſt claſs, N of beetle (coleop- 
tera) are hard-winged. Many kinds fly about 
in the day, others in the evening, ſome at night 
only. They may be caught with a gauze net, 
(pl. 2, fig. 2.) or a pair of forceps covered with 
gauze (pl. 2, fig. 2). When, they are taken, 
{tick a pin through the middle of one of the hard 
wings, and paſs it through the body, as in pl. 1. 
fig. 1, frontifpiece. They may be killed in- 
ſtantly, by immerſion in hot water, as well as in 
ſpirit of wine; then ſtick them on a piece of cork, 
and afterwards carefully placetheirlegsin a creep- 
ing poſition, and let them continue expoſed to 
the air until all the moiſture is evaporated from 
their bodies. Beetles may alſo be preſerved in 
ſpirit of wine, 8 or rum, "_ corked 


up. * 5 * þ ICS Fe? 22 L 


II. Inſeas of FR, Ss ths. 1 
may be killed in the ſame manner as bectles, 
and likewiſe by means of a drop of the etherial oil 
of turpentine applied to the head; or in the 

manner 


(p) Shakeſpeare's Meaſure for Meaſure, 
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manner to be deſcribed under the next claſs for 
killing moths. | | 


III. The diviſion of butterflies and moths (le- 
pidoptera) as well as all flies with thin mem- 
branaceous wings, ſhould be catched with a 
gauze net, or a pair of gauze forceps: (ſee 
pl. 1, fig. 2) when taken in the forceps, run a 
pin through the thorax or ſhoulders, between 
the fore-wings, as in frontiſpiece, fig. g. After 
this is done, take the pin by the head, and re- 
move the forceps, and with the other hand 
pinch the breaſt of the inſect, in order to de- 
prive it of ſenſation and life: the wings of but. 
terflies ſhould be expanded, and kept fo, by the 
preſſure of ſmall ſlips of paper, for a day or two. 
Moths expand their wings when at reſt, and 
they will naturally take that poſition. 

The larger kinds of theſe inſets will not ſo 
readily expire by this method, as by ſticking 
them upon the bottom of a cork exaQly fitted 
to the mouth of a bottle, into which a little ſul- 


phur had been put, and by gradually heating the 


bottle till an exhalation of the ſulphur takes 
place, when the inſect inſtantly dies, without 
injuring its colours or plumage. 

Perhaps the moſt eaſy method of killing moths 
and butterfliesis by means of a needle made of ſteel 
fixed in an ivory handle, which muſt have paſſed 

hrough the body of the moth; the thumb and fore- 
finger of the left-hand muſt be inſtantly placed 
on each ſide of the cheſt of the moth, juſt under 
the wings, when a ſqueeze will entirely deprive 
the inſe& of motion, and probably of ſenſation 
too for ſome minutes ; theſe, however, will re- 

| turn 


1 ] 
turn unleſs prevented by the following me- 


thod. : 
The point of the needle muſt be paſſed 


through a ſmall hole in thin braſs, or tin plate, 


and then held in the flame of a candle for about 
half a minute, which will effectually deftroy the 
life of the inſect. 

Although the idea of burning the inſe& to 
death may appear cruel at firſt fight, yet it 
ſhould be remembered, that this is not done 
till after the inſect has been deprived of ſenſa- 
tion, by preſſure firſt recommended; ſo that, 
on the whole, it appears to be the moſt eaſy and, 
ſpeedy method of deſtroying them hitherto prac- 
tiſed. 

It is hardly neceſſary to add, that a braſs or 
tin plate, for which a piece of card or paſte- 
board may be ſubſtituted, is uſed to prevent the 
moth from receiving any injury from the can- 
dle. 
The beſt method of having the moſt perfect 
butterflies, is to find out, if poſſible, the larva or 
caterpillar of each, by examining the plants, 
ſhrubs or trees they uſually feed upon, or by 
beating the ſhrubs and trees with long poles, and 
thereby ſhaking the caterpillars into a ſheet 
ſpread underneath to receive them; to put them 
into boxes covered-with thin canvas, gauze, or 
cat-gut (pl. 2, fig. 1) and to feed them with 
the freſh leaves of the tree or herb on which 
they are found ; when they are full-grown, they 
will change into the pupa, or chryſalis ſtate, and 
require then no other care, till they come out 
perfect butterflies, at which time they may be 
killed, as before direQed. Sometimes thele in- 

C ſeas, 


1 - — 
2 — — — 
> — > 8 bn OG. * Loa * 
— ww _— =- — - 
\ 7 —— x 2 F o — * 7 22 > — 2 = 4 — 
P «s = — 2 = 1 9 — — — — p 
— — 12 - 
7 2 3 — — — 2 > 
*- * — - — 2 A 
— — — — * — 8 
r - l — 


bl 
i, 
4 % * 
q i 
vg 
4 ö 
2 
a4 4 
7 
5 F 1 
11 i 
" * * 
* 1 1 
R q 
l Mm 
TY 1 
1 
7. ' 
4 4 o 
” 
N LY 
5 1 
K 75 
E 
7 2 
"7 
1 7 , 
1 . 
4 * 
* 
in 
41 
{ g 
45 
'T bu 
4 
G * Is 
iT, Iz 
| 4} 
14 $ "1 
* - "2 
E343” q 
1 * > 
! . Mw 4 t 
1 þ 
* 2 * 
- : #4 
G wa 7 * 
AI 
kj 
, 'S 
þ4 
«4 
l G > 
14 
bs 
£7 
9 
14 % 
1 
LU. 
| vB 
” ( 
= 
+ 7 
p | %* 
WY $7: 
* is 
) 3 
| 8 # 
„N. 
118 
v 7 
11 , 19 
1 8 
* 
* 
, & * © * 
\ * 
o 
"= * 
N $3 
| : 
a N * 
. ol by k 
oo 
12 
. 
89 
1 4 
i 


* 
N 
f 


— 


7 
wh 
— 
- — x þ * 2 ——— 
* 2 ft 


— ST 
.  — — 
* 


4 
is 
'" \ 


2 


-=Þ * re pI * wc 
> * 

„ * 
A = 5 
ET * 22 — — — 

— 4 — 44 2 
* — — 0 
a — — * 


2 
= 1 
— 


CW, 


[ 10 J 
ſeas may be found hanging on walls, pales, and 
branches of trees, in the chryſalis ſtate. 

Moths might likewiſe be procured more per- 
fea, by collecting the caterpillars, and breed- 
ing them in the ſame manner as butterflies. As 


the larvæ or caterpillars cannot be preſerved - 


dry, nor very well kept in ſpirit, it would be 
ſatisfaftory if exact drawings could be made of 
them while they are alive and perfect. It may 
be neceſſary to obſerve, that in breeding theſe 
kinds of inſects, ſome earth ſhould be put into 
the boxes, as likewiſe ſome rotten wood in the 
corners, 'and ſome moſs ſhould be put upon it, 
which ſhould always be kept damp; becauſe, 
when the caterpillars change into the pupa, or 
chryſalis ſtate, ſome go into the earth, and con- 
tinue under ground for many months before 
they come out into the moth ſtate ; and ſome 
cover themſelves with a hard ſhell, made up of 
ſmall] pieces of rotten wood. Hence alſo, as 
many go into the earth, valuable inſets may 
ſometimes be found by digging after them a 
foot deep, about the roots of trees, ſhrubs, and 
plants. 


IV- The fourth claſs of inſeAs (neuroptera) 
may be killed with ſpirit of wine, oil of turpen- 
tine, or by the fumes of ſulphur. 


V. Thoſe of the next claſs (hymenoptera) 
may be killed in the ſame manner. A pin may 
be run through one of their wing-ſhells and 
body, as repreſented in pl. 1, fig. 5. 


VI: Inſects of the fixth claſs (diptera) may 
| | likewiſe 


— 11 ] 
likewiſe be killed by ſpirit, or by fumes of ſul- 
phur. 


VII. Thoſe of the laſt diviſion (aptera) are in 
general, ſubjects which ſhould be kept in ſpirit. 


When in ſearch of inſects, we ſhould have a 
box ſuitable to carry in the pocket, lined with 
cork at the bottom and top to ſtick them upon, 
until they are brought home. If this box be 
ſtrongly impregnated with camphor, the inſetts 
ſoon become ſtupefied, and are thereby pre- 
vented from fluttering and injuring their plu- 
mage. _ Beſides a gauze forceps (pl. II, fig. 7) 
the collector ſhould have a large muſqueto 
gauze net, made in the ſhape of a bat fowling- 
net, (pl. II, fig. 3) and alſo a pin-cuſhion with 
three or four different ſizes of pins to ſuit the 
different ſizes of inſects. 

In hot climates, inſects of every kind, but 
particularly the larger, are liable to be eaten 
by ants and other ſmall inſets, eſpecially be- 
fore they are perfectly dry; to avoid this, the 
piece of cork on which our inſects are ſtuck in 
order to be dried, ſhould be ſuſpended from the 
cieling of the room, by means of a {lender ſtring 
or thread; beſmear this thread with bird-lime, 
or ſome adheſive ſubſtance, to intercept the ra- 
pacious vermin of theſe climes in their paſſage. 
along the thread. | 

After our inſects are properly dried, they may 
be placed in the cabinet or boxes where they are 
to remain: theſe boxes ſhould be kept dry; and 
alſo made to ſhut very cloſe, to prevent ſmall 
infefts from deſtroying them; the bottoms of the 
boxes ſhould be covered with pitch, or green 
wax, over which paper may be laid; or, which 

2 


C2 3 
is better lined with cork, well impregnated with 
a ſolution of corroſive ſublimate mercu 

The fineſt collections have been ruined by 
ſmall inſects, and it is impoſſible to have our 
cabinets too ſecure. Such inſeQs as are thus 
attacked may be fumigated with ſulphur, in the 
manner -deſcribed for killing moths; if this 
prove ineffectual, they may be immerſed in ſpirit 
of wine, without much injuring their fine plu- 
mage or colors; and afterwards let them be 
ſprinkled about their bodies and inſertions of 
the wings with the ſolution above-mentioned. 
But baking the inſe&ts in an oven in the man- 
ner to be deſcribed in the next ſection for birds, 
is the moſt effectual method of extirpating theſe 
enemies; however the utmoſt caution is reguiſite 
in this proceſs, in regulating the heat of the 
oven. 

Theſe obſervations and directions reſpecting 
inſects, may, perhaps, be the means of exciting 
the curioſity of ſome, whoſe inquiries after this 
part of natural hiſtory will be amply compen- 
ſated by the frequent opportunities of enlarging 
their knowledge, as there is ſcarce any part of 
the ſurface of this globe, ſcarce a tree, a ſhrub, 
or a plant, an animal either living or dead, or 
even the excrements of animals, on which ſome 
kind of inſect does not depend for its ſubſiſtence 
and propagation. 


(a: ] 


The flowery leaf 

Wants not its ſoft inhabitants. Secure, 

Within its winding citadel, the ſtone 

Holds multitudes. But chief the foreſt-boughs, 
That dance unnumber'd to the playful breeze, 
The downy orchard, and the melting pulp 

Of mellow fruit, the nameleſs nations feed 

Of evaneſcent inſets. Where the pool 

Stands mantled o'er with green, inviſible, 
Amidf the floating verdure, millions ſtray. 

Each liquid too, whether it pierces, ſ & 
Inflames, refreſhes, or exalts the taſte, | 
With various forms abounds. Nor is the ſtream 
Of pureſt cryſtal, nor the lucid air, 

Though one tranſparent vacancy it ſeems, 

Void of their unſeen people 70 


(7) Thomſon's Seaſons, Suu xu R, I. 296. 
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SECT. II. 


Method of preſerving BI x D s andother Animals, 


——— Yitam excoluere per Artes. 
VIX. En. 6, v. 663. 


HE general increaſe of knowledge of late 
in natural hiſtory, from. the attention of 
individuals to various branches of it, muſt af- 
ford no ſmall degree of pleaſure to the ſenſible 
part of mankind. Whilſt ſuch different re- 
{ſearches have given entertainment to different 
diſpoſitions, enlarged the mind, and engaged 
and diverted it from unprofitable or dangerous 
purſuits, they have occaſionally given riſe to the 
moſt uſeful improvements in every department 
of life, and afforded means of joining utility 
with elegance. | 

To promote theſe purpoſes more effeQually, 
a more general knowledge of a good antiſeptic 
for animal ſubſtances has been much enquired 
aſter, Owing to a want of this, many curious 
animals, and birds particularly, come to our 
hands in a very imperfea ſtate: ſome from 
foreign parts entirely miſcarry, and others of the 
fineſt plumage are devoured by inſeQs. 


To 


16 4 


To promote theſe purpoſes more effectually, 


a knowledge of the means of preſerving birds 
and other animals maſt be highly defirable. The 
methods made uſe of, by captain Davies, and 


T. S. Kuckahn, have been publiſhed in the 


philoſophical Tranſactions (7). 

The former directs birds in perfect plumage, 
te to be opened from the upper part of the breaſt 
«to the vent, with a ſharp knife, or pair of ſciſſars, 
« the feathers of the breaſt and belly being firſt 
c carefully laid aſide by the fingers, ſo as not to 
« hinder the ſkin being eaſily come at. The 
« {kin muſt then be carefully looſened from all 
« the fleſhy parts of the breaſt, body, thighs, 
« and wings; after this, cut off all the fleſh from 
e thoſe parts, and take out alſo the entrails and 
« all the inſide ; then, having got a compoſition 
* of burnt alum, camphor, and cinnamon, of each 
* an equal quantity, well powdered and mixed 
« together; ſtrew ſome of this powder lightly 
« over the whole carcaſe; but ſalt is by no 
« means to be uſed in this compoſition, as it al- 
« ways will drop and naſty the plumage in moiſt 


« weather: pour alſo into the oy a ſmall 


« quantity of camphor diffolved in rectified ſpi- 
« rits of wine; after that, fill up the cavity with 
« fine cotton, or any ſoft woolly ſubſtance, pour- 
te ing ſome of the aforeſaid ſpirits into the cot- 
«ton or ſtuffing. Open next the mouth, and 
*- with a pair of ſciſſars take away the tongue, 
* the roof of the mouth, eyes, brains, and in- 
ce fide of the head; fill that alſo with the ſame 
* compoſition ; and, having procured eyes as 
« near the natural ones as poſſible, put them 


(r) Vol. IX. anno 1770, p. 184, and 302. 
| into 
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[ 6 ] 
« into the ſockets by means of a ſmall pair of 
« nippers introduced at the mouth. The eyes 
« will be beſt made by letting fall ſome drops 
« of black ſealing wax on a card of the ſize of 
*« the natural ones (s); the card muſt be cut 
« ſomething larger than the wax, to prevent 
* their falling out of the head. Fill the head 
« quite full with cotton, pouring ſome of the 
« ſpirits down the throat, with ſome of the pow- 
« der; a {mall piece of braſs wire, that has been 
«© heated in the fire to make it pliable, may be 
« put down the throat, being paſſed through one 
« of the noſtrils, and faſtened to the breaſt bone, 
* to place the head in any attitude you chooſe ; 
« next fill up the body, where the fleſh has been 
* taken away, with cotton and your compoſition; 
ic and having a fine needle and filk, ſew up the 
« ſkin, beginning at the breaſt, obſerving, as you 
* approach towards the vent, to ſtuff the ſkin as 
de tight as it will bear. This will be eaſieſt ac- 
« compliſhed by means of a ſmall piece of ſtick 
* or ivory, like a ſkewer, till the whole is done: 
te then lay your feathers of the breaſt and belly in 
© their proper order, and your bird will be com- 
e pleted. If you would chuſe to put it into an 
« attitude, by introducing a ſmall piece of the 
« wire above-mentioned through the ſole of 
« each foot up the leg, and into the pinion of 


(s) Wax is not a proper ſubſtance for eyes; there are perſons 


in London, whoſe buſineſs it is to make glaſs eyes of any ſize or 

colour, at a trifling expence, but as theſe cannot be had in voy- 

ages, it would be proper, while the bird is freſh, to take a drawing 
the eyes in colours. | ; 


1 3 
« each wing (u) it may be diſpoſed of as you 


« pleaſe,” 


Inſtead of uſing the ſolution of camphor in 


ſpirit of wine, Kuckahn reccommends a liquid 
varniſh, made of two pounds of common or raw 
turpentine, one pound of camphor, and one 
pound of ſpirit of turpentine. The camphor is 
to be brqke into very ſmall pieces, and the 
whole is to be put into a glaſs veſſel, open at 
top, which 1s to be placed in a ſand heat, till the 
ingredients are perfettly diffolved. 

For the dry compound of cinnamon, burnt 
alum, and camphor, directed in the foregoing 
method, he ſubſtitutes the two following com- 
poſitions. 


Corroſive ſublimate, — — lb. 
Saltpetre prepared or burnt, — Alb. 
Alum burnt, — — 1 lb. 
Flowers of ſulphur, — — Alb. 
Muſk (x), — — — bb. 


Black pepper, — — 1 lb. 
Tobacco ground coarſe. — 1 lb. 


(z) The late Mr. Leman, who was remarkable for the eaſy 
attitude of his birds, paſſed a wire ſideways through one wing 
into the breaſt- bone, the other end of the wire being faſtened in- 
to the box incloſing the bird. 


(x) The muſk renders this compoſition very expenſive 


for which the ſame quantity of camphor or myrrh might be ſub- 
ſtituted. | 
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1 
Mix the whole together, and keep it in a glaſs 
veſſel ſtopped cloſe. Some of this is to be 
ſtrewed upon the inſide of the ſkin and cavity of 
the head, after they have been waſhed with the 
varniſh, | 

The other dry compoſition () is made of equal 


quantities of tanſy, wormwood, hops, and to- 


bacco, which are to be cut ſmall and mixed to- 

ether; with this the cavities of the craw and 
body are to be ſtuffed. He likewiſe directs an 
artificial breaſt to be made of ſoft wood, and 
fitted to the proper place, after being moiſtened 
with the varniſh (z). 

I thought it might be acceptable to lay before 
the reader, the above methods, which were 
practiſed ſome years ſince in this country; but 
at preſent, a very ſimple one is purſued, which is 
at the ſame time preferable. 

In preſerving all animals, the principal objedts 


ſhould be to remove not only the fleſh of the ſub- 


ject but likewiſe as much as poſſible, the bones, 
which are equally liable to putreſcency, and to 
invite inſects. In ſhort, after opening the bird, 


{y) This is entirely uſeleſs, and forms a leſs ſoft and 
ſmooth ſtuffing than cotton or tow, which on that account 
are preferable. The reader will obſerve the difficulty and 
expence of following this complex method recommended by 
Kuckahn; it is indeed . — that his prolix directions 
_ be admitted at large into the Philoſophical Tranſ» 
actions. 


; (x) It muſt be almoſt impracticable to proportion an artifical 
breaſt exactly of the natural ſize and ſhape; cotton or tow an- 
ſwers every purpoſe with leſs trouble; 


by 
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by a longitudinal incifion from the breaſt to 
the vent, not only the brain and fleſhy parts, 
but likewiſe all the bones, except thoſe of the legs, 
and the arch of the ſkull, ſhould be removed : the 
ſkin is then to be fluffed with a ſufficient quantity 
of cotton or tow, to give the ſubject its natural 
fize. 
Were the infide ſurface of the ſkin to be 
ſprinkled with the dry antiſeptic powder before- 
mentioned, or with tobacco-duſt, it might pro- 
bably be ſome preſervative againſt inſects; but 
it is not at thigtime an ufual practice, experience 
having ſhewn that the removal of the fleſh and 
bones affords the beſt ſecurity. 

To exhibit the bird in its proper attitude, 
there ſhould be ſome ſubſtitute for the back-hone, 
in order to give firmnefs to the ſubject ; for this 
purpoſe brafs-wire nealed, (that is heated, in the 
fire, which makes it phable and retain any form 
into which it is bent), or a thin piece of lead, 
may be paſſed down the throat, or through one of 
the noſtrils, quite to the vent; this ſhould be 
done, before, or at the time of introducing the 
cotton or tow. Wires muſt next be introduced 
through the feet and legs, or between the bone 
and ſkin of the latter, and faſtened to the lon- 
gitudinal wire or lead, paſſing from the head to 
the vent; the other ends of the wire may be fix- 
ed in the perch or board, on which the ſubjett is 
to remain. 

Having then carefully ſewed up the ſkin, and 
placed the bird in the attitude we purpoſe it to 
retain ; it ſhould next be expoſed to a dry air, or 
| D 2 to 
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to the warmth of an oven heated to a very mo- 
derate degree, and it will ſoon acquire a firm- 
neſs which it will afterwards retain ; and when 
this is effeted, it ſhould be fixed in a box, ſe- 
cured from inſeQts, glazed in front to exhibit 
the preparation to view. 

When perſons are on long voyages, they have 
ſeldom leiſure or convenience to go through this 

roceſs; and indeed were they to effect it, it 
would be difficult to preſerve the ſubject from 
inſets. | 

Under any embarraſſment of this kind, birds 
and other animals, particularly ſmall ones, may 
be put into brandy, wine, arrack or firſt run- 
ings, without being ſkinned ; and the whole pro- 
ceſs of preparation juſt deſcribed, may be exe- 
cuted when the traveller arrives in port. 

Large Sea-fowl have thick ſtrong ſkins, and 
ſuch may be ſkinned; the tail, claws, head, and 
feet, are carefully to be preſerved, and the plu- 
mage ſtained as little as poſſible with blood. 

Baking in a mild heat is not only uſeful in 
freſh preſervations; but, will alſo be of great 


(a) Linnẽ deſcribes another method of preſerving fiſh ; 
this is to expoſe them to the air, and when they acquire ſuch 
a degree of putrefaction, that the ſkin loſes its coheſion to 
the body of the fiſh, it may be ſlid off almoſt like a glove; 
the two ſides of this ſkin may then be dried upon paper 
like a plant, or one of the ſides may be filled with plaſter 
of Paris, to give the ſubje&t a due plumpneſs. Vid. Amen. 
Acad. Vol. III. A fiſh may be prepared, after it has ac- 
quired this degree of putrefaction, by making a longitudinal 


ſervice 


r 


i 
ſervice to old ones, in deſtroying the eggs of in- 
ſects, if they be ſuſpetted. a 

Small quadrupeds, all kind; of reptiles, as 
ſnakes, lizards, and frogs ; fiſh (a) of ail — 
and ſmall tortoiſes, with fea eggs (0), and ſea 
ſtars, may be put into brandy, rum, arrack, or 
firſt runnings, with the addition of a little 
alum. 

Shells conſtitute an extenſive part of natural 
hiſtory, and may be colletted in great plenty 
and variety on the ſhores of moſt iſlands and 
continents. Thoſe which arc found with the 
fiſh in them, are the moſt valuable for the 
brightneſs of colour, and ſmoothnels of ſurface, 
as they loſe that beauty and poliſh, when they 
have been long expoſed to the ſun. In bivalves, 
or thoſe having double ſhells, as cockles, oyſters, 
&c. both the ſhells ſhould always be collettcd. 
It is ſufficient in packing up ſhells, to prevent 
their rubbing againſt each other, which may be 
effected by means of paper, mols, ſand, &c. 
Some of the ſhell-fiſh may be preſerved in 
ſpirits, as this might prove an uſeful addition to 
the knowledge of this department of natural 


hiſtory. 


inciſion on the belly, and carefully diſſecting the fleſhy 
arts from the ſkin, which are but lightly attached to 
it in conſequence of the putreſcency ; the ſkin is then to be 
filled with cotton and iow, as directed for birds, and laſtly 
to be ſewed up where the inciſion was made. 


(% The echini, or ſea eggs, may alſo be dried; they 
are however liable to be broken. 


The 
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The neſts and eggs of birds, would like 

wiſe contribute to increaſe the knowledge of 

natural hiſtory, and prove alſo highly orna- 

mental among collections in that branch of 
zoology. 
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Nor ev'sy plant Gee es 

The fallow loves the watty ground, and low; 
The marſhes, alders : Nature feems t' ordain 
The rocky cliff for the wild aſh's reign ; 

The baleful yew to northern blaſts afſigns ; 

To ſhoves the myrtles ; and to mounts the vines (c) 


Directions for brin 
Plants Fn 


Fe VERY part of the world has its peculiar pro- 
ductions; and in no objects of natural hiſ- 
tory, is the variety more entertaining, and im- 
portant than horticulture. 

The gardens of the curious have already been 
enriched with many valuable acquiſitions from 
diſtant countries; but many attempts alſo to in- 
troduce ſeveral] other * equally rare, have 
been unſucceſsfully made, owing to the bad ſtate 
of the ſeeds or plants when firſt procured, or 
the method of diſpofing of them during long 


| (c) Nec vero terre forre omnes omnia poſſunt. 
Fluminibus falices, craſſiſque paludibus alni 
Naſcuntur, ſteriles ſaxoſis montibus orni. 
Littora myrtetis Iztiffima : denique apertos 
Bacchus amat colles; aquilonem et frigora taxi. 
| VI. G. IL 10g, 


voyages; 


* 


1 


voyages; and ſuch accidents as the utmoſt pre- 
caution cannot prevent. 

For the purpoſe of tranſportation, ripe ſeeds 
ſhould be choſen, which have been collected in 
dry weather, and kept dry without expoſing them 
to ſunſhine; and internally they ſhould be plump, 
white, and moiſt. 

Attention to the ſtate of the ſeeds of Chineſe 
plants is peculiarly: requiſite, as there is reaſon 
to ſuſpett that more ſeeds from China miſcarry 
from the art and treachery of the natives, than 
from the diſtance, or any defect in conveying 
them ; as many ſeeds are brought over, which ap- 


pear to have been roaſted by the Chinele, pre- 


vious to diſpouling of them, in order to prevent 
their vegetation, and thereby keep up the de- 
mand. To diſcover the healthy ſtate of the 
feeds, ſome of the larger ones may be cut acroſs, 
and the ſmaller ones bruiſed, and by means of 
a magniſying glaſs, or even by the naked eye, 
it may be diſcovered, whether their internal part 
which contain the ſeminal leaves, appear plump, 
white and moiſt. If ſo, we may conclude they 
poſſeſs a vegetating ſtate ; but if they are ſhri- 
velled, inclining to brown or. black, and are 
rancid, they cannot in the leaſt be depended 
upon. 

(a) Seeds thus carefully ſelected, may be pre- 
ſerved by rolling each in a coat of yellow bees- 
wax, about half an inch thick; and afterwards a 
number of theſe, thus prepared, may be put in- 
to a chip-box, which is to be filled with melted 
bees-wax, not made too hot: the outſide of 


the box may then be waſhed with a _— 
0 


6 ] 
of ſublimate mercury (4), and kept during the paſ- 
ſage in a cool airy place. In this manner tea- 
ſeeds, the ſtones. of mangoes, and all hard 
nuts and leguminous ſeeds in general, may be 
repared. | 

(b) Inſtead of putting ſmall ſeeds in bees-wax, 
they may be encloſed in paper or cotton, which 
has been firſt ſteeped in melted bees-wax, and 
then placed in layers in a chip-box, ſome of which 
may be filled as before. with melted bees-wax. 
Pulpy ſeeds, as thoſe of ſtrawberries, mulberries, 
arbutuſes, &c. may be ſqueezed together and 
dried, and then put into the cerate-paper or cot- 
ton above-mentioned. 

(e) Small ſeeds, may alſo be mixed with a lit- 
tle dry ſand, put into the cerate-paper or cotton, 
and packed in glaſs-bottles, which are to be well 
corked, and covered with a bladder or leather (e). 


4) Sublimate mercury is the moſt effectually diſſolved in the 
acid of ſea-ſalt; one drop of which will diſſolve one grain of 
mercury, which will afterwards mix with water. One drachm 
of ſublimate will be ſufficient for half a pint of water, 
Corroſive ſublimate may likewiſe be diſſolved, in a ſaturated 
ſolution of ſal ammoniac in water, one ounce of which will diſ- 
ſolve twenty ſcruples of ſublimate. 


(e) This may be compared with what Dr. Hawkeſworth ob- 
ſerves in his Voyages. vol. ii. p. 123. On the 1oth I put 
ſome ſeeds of melons, and other plants, into a ſpot of ground 
which had been turned up for the purpoſe : they bad all been 
ſealed up, by the. perſon of whom they were bought, in ſmall 
bottles, with roſin, but none of them came up except muſtard ; 
even the cucumbers and melons failed, and Mr. Banks is of 
opinion that they were ſpoiled by the total excluſion of freſh 
air.“ Some ſeeds which I received from North America, 
encloſed in corked bottles, have ſince been ſown, and germi- 
nated, See g. 
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Theſe bottles may be put into a keg, box, or any 
other veſſel, filled with four parts of common 
ſalt, two of ſaltpetre, and one part of ſal ammo- 
niac; or common ſalt alone, if the others cannot 
be procured, in order to keep the ſeeds cool, 
and preſerve their vegetative power. 

(d) Seeds and nuts, in their pods, may be en- 
cloſed in linen or writing- paper, and put into ca- 
niſters, earthen- jars, ſnuff- boxes, or glaſs- bottles; 
the interſtices between the parcels of ſeeds ſhould 
be filled with whole rice, millet, panic, 'wheat- 
bran, or ground Indian-corn well dried. To 
prevent any injury from inſets, a little camphor, 
ſulphur, or tobacco, ſhould be put into the 
top of each canniſter or veſſel, and their covers 
well ſecured, to exclude the admiſſion of the 
external air. | 

(e) Seeds, well dried, may be put into a box, 
not made too cloſe, upon alternate layers of moſs, 
in ſuch a manner as to admit the ſeeds to vege- 
tate, or ſhoot their ſmall tendrils into the moſs. 
In the voyage the box may be hung up at the roof 
of the cabin, and when the ſhip is at the 
place of her deſtination, the ſeeds ſhould be 
put into pots of mould, or boxes, with a little 
of the moſs alſo about them, on which they 
had lain. | 

(f) After every other precaution in tranſporting 
ſeeds has failed, I have known inſtances of their 
having been brought from diſtant parts, even 
from Botany-Bay, and Norfolk-Iſland, by the 
circuitous voyage of the Eaſt-Indies, in a perfect 
flate of vegetation, which have been merely 
wrapped in common brown-paper ; and as it is 


the 


1 


the eaſieſt and perhaps beſt method of conveying 


ſeeds, it ſhould never be neglected: American 
ſeeds are uſually brought over in this manner. 
The Chineſe paper is generally employed for 
ſeeds from the Eaſt-Indies, and is probably as 
good as our common blotting and brown. paper. 

Seeds preſerved after the manner (e), (f), as 
well as that of (d), and likewiſe, for further ſe- 
curity, ſome of the preceding (a), (b), (c), which 
have been procured in the Eaſt-Indies, may be 
examined when the ſhip arrives at St. Helena; 
and ſome of them, which appear in a ſtate of ve- 
getation, ſhould be ſown in the annexed boxes 
of earth, between the grawing plants, as many 
ſorts as poſſible ; ſome of which may ſucceed in 
caſe of failure of the plants. 

More of the ſame ſeeds may be alſo ſown after 
the ſhip has paſſed the Tropic of Cancer, near 
the latitude of thirty degrees north. And if very 
ſmall bits of broken glaſs are mixed with the 
earth, or thrown plentifully over its ſurface in 
the boxes, it may prevent mice and rats from 
burrowing in it, and deſtroying the tender roots 
of the plants and growing ſeeds. 

In whatever method our ſeeds have been pre- 
ſerved, it ſhould be a conſtant precaution to ſow 
them as ſoon as they have been expoſed to 
the external air, otherwiſe they probably will ne- 
ver vegetate. 

In order to take up plants or ſhrubs advan- 
tageouſly, that are to be tranſported, a mat- 
tock and a ſpade ſhould be provided ; with the 
mattock a ſmall trench ſhould be opened round 


the plant intended to be taken up; the ſpade 


E 2 ſhould 
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ſhould then be put under the root, which muſt be 
lifted up with a large ball of earth ſurrounding 
it; and if it ſhould fall off, it muſt be ſupplied 
with more:earth, foasto form a ball about the 
roots of each plant, which maſt be ſurrounded 
with wet moſs, and carefully tied about with 
pack-thread to keep the earth about the roots 
moiſt : loamy earth will continue moiſt the long- 
eſt. 

Of each kind the youngeſt plants of ſhrubs 
and trees that can be found, ſhould be taken; 
none of them ſhould be above a foot high; as 
young plants axe found by experience to bear re- 
moving much better than old ones. 

Convenient boxes for the conveyance of 
plants in long voyages, are made about four feet 
long, two broad, and two deep; theſe, when 
half filled with earth, can he conveniently car- 
ried by two men holding the rope-handles fixed 
to their ends. pl. III. fig. 1. 8. 3. 
Theſe ſhould be filled about half full of mould, 
with a few rotten ſticks or leaves at the bottom, 
and the plants intended to be ſent, planted in it, 
as ſoon after the ſhip's arrival as poſſible. When 
the ſhip is about to fail, and they are ſent on 
board, hoops are to be nailed to the ſides of the 
box, in ſuch a manner, that, arching over it, 
they may cover the higheſt of the plants; ſmall 
ropes are to be twiſted between theſe, in the form 
of a net, to prevent the dogs or cats from get- 
ting at them, and ſcratching them up, on ac- 
count of the freſh mould, © 2 

For each box fo hooped and netted, provide a 
canvas cover, which may, when put on, entirely 

| protect 
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L 9 1 
protect it ; and, to prevent this cover from being 
loft or miſlaid, nail it to one fide, and fix loops 
or hooks to the other, by which it may occaſion- 
ally be faſtened down. 

The late J. Ellis, Eſq. who took ſingular pains 
to promote the introduction of Exoticks, recom- 
mends the conſtruttion of a box and caſk agree- 
able to pl. IV. fig. 1. 2. The firſt ſhews the in- 
fide of the box, and the manner of ſecuring the 
roots of plants ſurrounded with earth and moſs 
tied with pack-thread, and faſtened croſs and 
croſs with laths or packthread to keep them 
ſteady. 

There muſt be a narrow ledge nailed all round 
the inſide of the box, within fix inches of the 
bottom, to faſten laths or packthread, to form a 
kind of lattice-work, in order to ſecure the plants 
in their places, as abovementioned. 

The caſk fig. 2. is convenient for ſowing of 
ſeeds, with the openings defended by wire; and 
as every ſhip has ſpare caſks, one may be readily 
formed for the conveyance of ſeeds in vegetation 
or growing plants, agreeable to the annexed en- 
graving. The following is the proportion it ſhould 
be of ; two feet three inches high, two feet bung 
diameter, and one foot nine inches head diameter ; 
there ſhould be a large opening at, the top wired 
over, the wired part of which might be lifted up 
at pleaſure, and a lid with hingesto cover it; this 
may be either circular or ſquare, as will be moſt 
convenient, the larger the better; and on the up- 
per part of the ſides there may be four or five 
little openings wired, with doors to each, for the 
ſake of giving air all round upon ſome occaſions. 

Care 
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Care muſt be taken not to expoſe the young plants 


r 


1 


to ſtrong ſunſhine : ſometimes, when the lid and 
doors are open, it may be neceſſary to throw a 
matt or thin cloth over them, but this muſt depend 
on the judgment of the perſon who has the care of 
them; there ſhould be handles fixed to the ſides, 
to move it with more ſafety. 

There ſhould be a layer of wet moſs, of two or 
three inches deep, at the bottom of the box or 
caſk ; or, if that cannot be got, ſome very rotten 
wood or decayed leaves, and then freſh loamy 
earth, about twelve inches deep, both of which 
will fink to a foot deep: the wet moſs is intended 
to retain moiſture, and to keep the earth from 


drying too ſoon. 


The ſurface of the earth ſhould be covered 
with moſs cut ſmall, which now and then on the 
voyage ſhould be waſhed in freſh water, and 
laid on the earth again to keep the ſurface moiſt, 
and to waſh off mouldineſs or faline vapours 
which may have ſettled on it. When the plants 
come up, it will be proper to ſave what rain. 
water can be got, which will encourage their 
growth, and be of more ſervice than the water 
drawn out of caſks that have been long on board 
the ſhip. 

Theſe kind of boxes or caſks will be very pro- 
per to ſow many ſorts of ſuch ſeeds in, as are ſo 
difficult to be brought from China, and other parts 
of the Eaſt-Indies, to Europe in a vegetative 
ſtate ; ſuch as the lechee, mangoes, mangoſteens, 
pepper, marking-nuts, various ſorts of peaches, 
roſes, oranges, citrons, lemons, &c. 


If 


— 81 J 
If che plants ſent from theſe countries were 
planted in pots or boxes, and kept there a year, 
they might be brought over with very little 
hazard; or even if they were firſt tranſplanted 
from the woods into a garden, till they had 
formed roots, they might be ſent with much 
more ſafety. 

The captain. who takes charge of them, muſt 
be particularly informed, that the chief danger 
plants are liable to in ſea-voyages, is occaſioned 
by the minute particles of ſalt-water with which 
the air is charged, whenever the waves have 
white frothy curls upon them; theſe particles 
fall upon the plants, and quickly evaporating, 
leave the ſalt behind, which, choaking up the 
pores, prevents perſpiration, and effectually kills 
the plant ;, he therefore ſhould never let the co- 
vers be off, except on days when the wind is not 
ſufficiently high to beat the water up into what 
the ſeamen call white-caps. He muſt not keep 
them always ſhut up during the voyage; for if 
he does, they will mould and periſh by the ſtag- 
nation of the air under the covers: and if at an 
time, by accident or neceſſity, they ſhould have 
been expoſed to the wind when the waves have 
white=caps, he muſt be defired to water them 
well with freſh water, ſprinkling all the leaves 
with it, to waſh off the ſalt-drops which cover 
them. In this manner plants may be brought 
from almoſt any diſtance ; many come from Chi- 
na every year in a flouriſhing ſtate. 

If it be convenient to the captain to give up 
a ſmall part of the great cabin to the plants, this 
is certainly by far the beſt ſtation for them; nor 
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are they much in the way as the place which 
ſuits them beſt is cloſe to the ſtern windows; in 
this caſe they need not be furniſhed with their 
canvas covers; and they may frequently have 
air, by opening the windows when the weather 
is quite moderate. 

As the Chineſe ingraft many plants which they 
introduce into their dwelling houſes, and which 


may be purchaſed in a healthy ſtate of vegeta- 


tion, it is a neceſſary caution, not to earth ſuch 
plants in the paſſage too high with mould, as 
they are thereby liable to rot, or be otherwiſe 
injured by ſuch means. The rolling of the ſhip 
has ſometimes removed the earth, in which they 
are planted, and many fine collections have been 
deſtroyed by replacing the earth too high on the 
ſtems, particularly of ſuch plants as have been 
engrafted, a practice very general with the 
Chineſe. | | 

From the frequent inconvenience of the roll- 
ing of ſhips, which ſometimes unearths the 
plants, or otherwiſe injures them; were the 
boxes or pots to ſtand upon a ſtage, moveable 
like the mariner's compaſs, it would certainly af- 
ford the beſt conveyance: this was prepared at 
conſiderable expence, in the veſſel commanded 
by Captain Bligh, to convey the bread-fruit 


tree, and other vegetables from the South-Seas : 


the plants he had procured were in high health, 
when this laudable and princely plan was fruſtrat- 
ed by a mutiny on board, to be lamented by e- 
very man of ſcience and philanthropy. In 


merchants ſhips, where commerce is the object 


of the voyage, and where ſpace and conveni- 
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ence can ſeldom if ever be commanded ; and 
therefore the plan of a moveable ſtage cannot 
here be expected: from a munificent prince the 
combination-of a company, or a ſociety, we muſt 
look for the ſupport of ſuch an enterprize. 

One method of procuring plants from China 
has been ſucceſsfully adopted by that liberal 
promoter of horticulture Gilbert Slater Eſq. 
which may be introduced here, He has 
ordered every curious drawing of Afiatic 
plants by Chineſe artiſts to be procured for him, 
in the power of ſea-faring gentlemen; theſe 
drawings are in general not only elegant and ac- 
curate; but ſeverally diſtinguiſhed by their names 
in Chineſe characters: the characters are copied 
on Chineſe paper, which being thin and almoſt 
tranſparent, may be accurately traced, and ſuch 
as refer to rare produttions, are diſtributed to 
captains of ſhips, and other perſons undertaking 
voyages, with directions to purchaſe ſuch living 
plants, as correſpond with the character. Some- 
times theſe are accompanied with the drawings 
themſelves. By this circuitous but advantage- 
ous mode, in a few years he will acquire a col- 
lection of valuable plants, at preſent not known 
in Europe. 

It is much to be regretted, that after the moſt 
ſcrupulous attention in collecting and tranſport- 
* valuable plants, they ſhall ultimately be 
loſt by the tedious proceſs of our Cuſtom-houſe, 
employed to prevent ſmuggling. I once ſaw 
ſome fine plants, for which I ſhould have deemed 
fifty guineas a cheap purchaſe, totally ſpoiled 
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by being kept there a full month, without any 
care whatever, not receiving the leaſt ſprinkling 
of water, whilſt the Thames flowed within twenty 
yards of their priſon, This does not reſult from 
any malicious deſign of the officers, who in their 
vigilance to prevent ſmuggling, thus occaſion the 
lols of property, that might not only gratify 
laudable curioſity, but enrich our poſſeſſions 
with new produtts of importance in food, or 
arts. At this moment I am ſuffering under the 
injury that a collection of Aſiatic inſeds have 


ſuſtained, of which I do not expet to receive 


one 1n a perfect ſtate. 

A plan might be adopted, not only to obviate 
this painful inconvenience, but at the ſame time 
encreaſe rather than leſſen the revenue, by 
giving power to the commiſhoners of the cuſtoms 
to appoint gentlemen of taſte and knowledge in 
natural hiſtory, whoſe valuation of ſuch ſubjeas 
ſhall govern the duties, which are uſually taken 
advalorem ; and on payment, that the proprietors 
be permitted to remove their property at plea- 
ſure. That gentlemen might be found to make 
theſe valuations gratuitouſly I doubt not ; and 


as to the revenue on ſuch ſubjetts, I know it 


would not ſuffer, for many things are, at preſent, 
not only ſpoiled or totally deſtroyed, but much 
undervalued by ignorant perſons, many proofs 
of which I have in my recollettion. 

When the naturaliſt is in ſearch of vegetable 
productions, different ſoils and ſituations ſhould 
he examined; as the ſea, and its ſhores, deep 
running waters, dikes, marſhes, moors, moun- 

tains, 
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tains, cultivated and barren fields, woods, rocks, 
&c. afford each their peculiar plants; and where- 
ever any are collected, the particular ſoil and 
ſituation ſnould be remarked. Sometimes it ma 

prove inconvenient to convey the plants which 
may be diſcovered, when it would not be ſo 
to ſend them dried, in the form of a hortus- 
ficcus. To do this in the beſt manner, and to 
make their ſtalks, leaves, &c. lie flat and ſmooth, 
“The plants ſhould be gathered in a dry day, 
« after the ſun hath exhaled the dew; taking 
« particular care to collect them in that ſtate 
« wherein the generic and ſpecific characters are 
«© moſt conſpicuous; the ſpecimens ſhould be 
* ſuffered to lie on a table until they become lim- 
te ber, and then they ſhould be laid-upon a paſte- 
« board, as much as poſſible in their natural 
« form, but at the fame time with a particular 
« yiew to their generic and ſpecific characters: 
for this purpoſe, it will be adviſeable to ſepa- 
rate one of the flowers, and to diſplay the ge- 
« neric character: if the ſpecific character de- 
“ pends upon the flower, or upon the root, a 
« particular diſplay of that will be likewiſe ne- 
« ceſſary. When the plant is thus diſpoſed upon 
the paſteboard, cover it with eight or ten layers 


« of ſpongy paper, and put it into the preſs (/). 


Ye The preſs may be prepared by the following directions. 
« 'Take two planks of a wood not liable to warp, two inches 
thick, eighteen inches long, and twelve inches broad. Get 
« four male and four female ſcrews, ſuch as are commonly uſed 
for ſecuring ſaſh-windows. Let the four female ſcrews be let 
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« Exert only a ſmall degree of preſſure for the 
« firſt two or three days; then examine it, un- 
« fold any unnatural plaits, rectify any miſtakes, 
« and after putting freſh paper. over it, ſcrew the 
« preſs harder. In about three days more, ſe- 
* parate the plant from the paſteboard, if it is 
e ſufficiently' firm to allow of a change of place; 
* put it upon a freſh paſteboard, and covering it 
« with freſh bloſſom-paper, let it remain in the 
* preſs a few days longer. The preſs ſhould 
de ſtand in the ſunſhine, or within the influence 
« of a fire. | 

« When it is perfectly dry, the uſual method 
js to faſten it down with paſte or gum-water (g). 
* on the right-hand inner page of a ſheet of 


« into the four eorners of one of the planks, and correſpond- 
« ing holes made through the four corners of the other plank, 
« ſor the male ſcrews to paſs through, ſo as to allow the two 
« -planks to be ſcrewed tightly together. It will not be amiſs 
ce to face the bearing of the male ſcrews upon the wood with 
« iron plates; and if the iron plates went acroſs from corner 
* to corner of the wood, it would be a good ſecurity againſt 
« the warping.” 

This note 1 have copied from Dr. Withering's Botanical 
arrangement, and likewiſe the account of drying plants, 
as his directions are more full and complete than thoſe I for- 
merly introduced into my Naturaliſt's Companion, An. 1772. 
Where the convenience of this preſs is not at hand, a ſuitable 
preſſure may be made by weights, or any heavy body. 


(g) * A ſmall quantity of finely-powdered arſenic or corrofive 
% {ublimate is uſually mixed with the paſte or gum- water, to 
«« prevent the devaſtations of inſects; but the feeds of ſtaves- 
* acre, finely powdered, will anſwer the ſame purpoſe, without 
« being liable to corrode, or to change the colour of the more 
delicate plants.“ ö 


* large 
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« large ſtrong writing-paper. It requires ſome 
« dexterity to glue the plant neatly down, ſo that 
none of the gum or paſte may appear to defile 
« the paper. When 1t is quite dry, write upon 
« the left-hand inner page of the paper, the name 
« of the plant, the ſpecific charatter, the place 
« where, and the time when, it was found ; and 
« any other remarks that may be thought pro- 

« per. Upon the back of the ſame page, near 
« the fold of the paper, write the name of the 
« plant, and it will then be complete for the 
« cabinet.” 

« Some people put the dried plants into ſheets 
« of writing paper, without faſtening them down 
te at all; and others only faſten them by means of 
« ſmall ſlips of paper, paſted acroſs the ſtem or 
« branches. 

« Another more expeditious method is, to take 
« the plants out of the preſs, after the firſt or 
« fecond day ; let them remain upon the paſte- 
te board; cover them with five or ſix leaves of 
© blotting-paper, and iron them with a hot 
* ſmoothing iron, until they are perfectly dry: 
* if the iron is too hot it will change the co- 
*lours ; but ſome people, taught by long practice, 
« will ſucceed very happily. This is quite the 
« beſt method to treat the orchis, and other ſlimy 
“ mucilaginous plants. 

« Another method is, to take the plants when 


* freſh gathered, and, inſtead of putting them 


«into the preſs, immediately to faſten them down 
* to the paper, with ſtrong gum-water ; then dip 
79 * 
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« a camel-hair pencil into ſpirit-varniſh (i), and 
« yarniſh the whole ſurface of the plant two or 
© three times over. This method ſucceeds very 
« well with plants that are readily laid flat; 
* and it preſerves their colours better than any 
* | 

However beautiful a collection of dried plants 
may appear in the form of a hortus-ſiccus, yet 
where duplicates can be procured, it would be 
acceptable to receive plants both in flower, and 
in ſeed, dried in a careleſs manner, without nice- 
ty in expanding their foliage: by this means 
fome of the flowers have been preſerved more 
entire; and afforded the botaniſt the moſt accu- 
rate characters of the plant, which by expo. 
ſure to the vapour of hot water, or being ſoak- 
ed in lukewarm water itſelf, has expanded, and 
exhibited the parts of fruttification in the moſt 
perfect ſtate. 

The ſeeds of a plant collected when they are 
ripe, will in a hortus- ſiccus, long retain their ve- 
getative powers, and many of our valuable plants 
have thus been caſually introduced. It is well 
known, that the firſt green-tea-tree poſſeſſed by 
this country, was raiſed by the late John Ellis 
Eſq. from a ſeed picked out of a canniſter of 


tea. 


(b) The ſpirit-varniſh may be made of a quart of highly- recti- 
fied ſpirit of wine, five ounces of gum ſandarach, two ounces 
of maſtich in drops, one ounce of pale gum elemi, and one 
ounce of oil of ſpike lavender: theſe are to ſtand in a 
warm place, and be ſhook frequently, to expedite the ſoly- 
tion of the gum. 


The 
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Ihe impreſſions of plants well taken off upon 
aper, look very little inferior to the beſt draw- 
ings, and may be done with very little trouble. 
For this purpoſe, ſome printer's ink (i), and a pair 
of printer's balls, ſuch as are uſed for laying 
the ink on types, are neceſſary. After rubbing 
theſe balls with a little of the ink, lay the plant 
betwixt them, and preſs it ſo as to give it ſuffici- 
ent colour; then take the plant and lay it care- 
fully on a ſheet of paper, and preſs it with the 
hand, to give the impreſſion of the plant to the 
paper, which may be afterwards coloured accord- 
ing to nature; a piece of blotting- paper may be 
placed betwixt the plant and the hand, to prevent 
the latter from being dirtied by the ink. 
An effectual method of ſending a branch of 
any plant, with the flowers and parts of fruQifica- 
tion entire and perfect, is to put them in bottles 
of brandy, rum, or arrack ; but the colour of 
the plant is often injured. 
Corals, corallines, ſponges, &c. inhabitants of 
the ſea, are found in conſiderable variety near 
the coaſts of iſlands and continents, particularly 
in hot climates. Some of theſe are very tender 
and brittle when dry, and ſhould therefore be 
carefully packed up in ſand, in order to keep them 
ſteady, or placed betwixt papers in the manner 
of an hortus-ſiccus. 
In hot climates, the inſeQts are very rapacious 
and I have ſeen the fineſt fan-corals, and others 
of a ſoft texture when firſt taken out of the ſea, 


(i) Where this cannot be procured, ivory, or lamp-black, 
ground with boiled linſeed-oil, may be ſubſtituted. 
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almoft devoured by ants, before they became dry 
and hard. To prevent injuries of this kind, a 
little powdered corroſive ſublimate, arſenic, or 
ſtaveſacre, may be ſprinkled upon theſe produc. 
tions. Some of the ſmall, and branches of the 
large ones, might be alfo put into ſpirits, and the 
parts of them thereby preſerved much more 
diſtin ; which would ſerve greatly to illuſtrate 
their natural hiſtory. 


„ 
SECT. IV. 


Method of Analyzing Mineral Waters (a). 


Qui autem ad obſervandum adjicit animum; ei etiam, in rebus 
quz vulgares videntur, multa obſervatu digna occurrunt. 
| Bacon, de Augment. Scient. 


As many ſprings contain a volatile res vr 
ſoon liable to be diſſipated, it is neceſſary 
to make our experiments on the ſpot, in order to 
diſcover the contents of ſuch waters. Various 
as theſe contents may appear, the apparatus pro- 
per to detect them, may be reduced into a ſmall 
compaſs. 5 | 
When we purpoſe to examine any mineral or 
medicinal ſpring, the ſoil and face of the coun- 
try ſhould be conſidered, the ſtony or mineral 
appearance, and particularly whether there are 
any mineral veins: the degrees of heat of the 


water ſhould be aſcertained by a thermometer, 


and its comparative weight to other ſprings in 


(a) Wallerius in his Hydrologia, Lewis in his notes on Neu- 
mann's Chemiſtry, with Rutty, Lucas, Falconer, Monro, Pear- 
ſon, Garnett, and other Engliſh writers, have given directions 
on this ſubject, which ſome late chemical writers on the continent 


* 


have further elucidated, as Wiegleb, Bergman, Strachling, Struve, 


Weſtrumb, and Gottling. 


G the 
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the neighbourhood alſo carefully obſerved; after 
which-we may enter on our experiments. 
From the ſubſtances contained in mineral 
waters, they admit of the four following divi- 
ſions. 


I. ACID AND NEUTRAL SALTS. 
II. EARTHLY SALTS. 
III. METALLIC SALTS. 

IV. SULPHUREOUS. 


T. ACID AND NEUTRAL SALTS. 


h More eminently ſaline, containing the acids, 
and the compound of acids and al kalis form- 


8 weutfal ſalts. 


ES. Fixed air * the only geid faund in any 
quantity pure. 

2. Aerated foda. 

3- Glauber's ſalt. 

4- Vitriolated tartar, 

5+ Saltpetre. 

6. Marine ſalt. 


t 


1. Epſom falt. 
2. Magneſian nitre. 


* Vitriolic acid is found in extremely ſmall quantity, and that 
very ſeldom. 


+ Perhaps Borax, but it is not quite certain that this is a Mineral, 


3. Mag- 


hat 
ral. 


g- 


. 4 
3. Magneflan muriatrte. 
4. Magneſia; or common Maynefia: 
5. Gypſuni, 
6. Calcarioùs nitre. 
7. Calcarious muriate. 
8. Chalk. 
9. Alum. 


III. METAELTC SAL TS. 


1. Aerated iron. 

2. Vitriolated iron. 
3. Vitriolated copper. 
4. Vitriolated zinc. 
1 


IV. SULPHUREOUS. 


«. Hepatic air. 
2. Liver of ſulphur. 


Water is found mixed with ſome few ſub- 
ſtances not here enumerated, as 

a. Silicious earth in very fine particles ſome- 
times gives to water a milkineſs, and 

b. Argillaceous earth in ſuch quantity as to 
give the water the title of ſaponaceous, from its 
feel and reſemblance. 

Some other ſubſtances, as bitumen and nap- 
tha, may give Water ſometimes a little character, 
as they flow out of the ſame ſprings upon the 
ſurface of ſome waters. 

In this view of the ſubſtances contained in 
mineral waters, we ſee they are almoſt all ſaline, 

G 2 and 


4 J 


and as ſome of them are very generally diſtribut- 
ed through the earth, we find, unfortunately for 
our inveſtigation of this ſubje&, that mineral 
water een contains ſeveral of them, ſome. 
times many, which makes it neceſſary to ſubject 


portions of the ſame water to a variety of expe- 
riments. 

Gypſum, calcarious muriate, chalk, Epſom ſalt, 
muriate of magneſia, and common magneſia, 
acrated iron, ſea-ſalt, and fixed air are among 
the moſt common ſubſtances found in mineral 


waters. 


1 
CLASS 1, _ 
ACID AND NEUTRAL SALTS, 


Synonymous Names. 
Carbonic acid, 
Carbonaceous acid. 
Cretaceous acid. 

i | Mephitic acid. 

1. FIXED AIR. $ Aerial acid. | 
Atmoſpheric acid. 
Spiritus ſylveſtris. 
Gas ſylyeſtre, &c. &c. 
Gas. 


This ſubſtance is found in every part of na- 
ture that we are acquainted with, in its different 
ſtates; fixed as it has been called, and aeriform. 
In our atmoſphere it is found in the proportion 
of aboutonein 100. Pits and cavities are frequent- 
ly filled with it. It exiſts in immenſe quantities 
combined with calcareousearth, forming chalk and 
marble ; and with many other ſubſtances. It is 
conſtantly thrown out from animals and vegeta- 
bles ; it is the great product of combuſtion, and 
formed in ſhort by every proceſs, in which pure 
air is comVined with carbonaceous matter; hence 
it is no wonder that it is ſo general and ſo fre- 
quently found the uniting medium to ſubſtances 
contained in mineral waters. Mineral waters, 
which contain this alone, or conſiderably prevail- 
ing, have been called Acidulz; and perhaps hence 
all mineral waters were formerly termed Aci- 


dulæ. 
a. Fixed 


6 

a. Fixed Air is diſcovered in water by its 
ſparkling, on agitation, arid bubbles of air being 
given out from it. | 

b. - By its' pungent and'acid taſte. 

c. Tincture of litmus added to it, is chang- 
ed from its blue colour to a red. 

d. On its being added to lime water, white 
clouds are formed. The fixed air combining 
with the lime forms chalk, which not being ſolu- 
ble, is precipitated in a fine white powder. 5 

e. By boiling it, the fixed air is expelled, and 
the quantity contained in any portion of water 
may be meaſured, by conyeying it through a tube 
into lime water, and collecting the precipitated 
chalk; every 30 grains of which contains 18 
grains and 2 of fixed air. 


2. AERATED SODA. 
Mineral Alkali combined with fixed air, 


Synonymous Names, 

C Marine alkali. 
Mineral alkali. 
Foſſil alkali; 
Natron or natrum. 
Soda. | 

Baſe of marine ſalt. 
' Efferveſcent ſoda. 

- Mephite of ſoda. 
Chalk of ſoda. 
_ Cretaceous ſoda. 


This 


2. AERATED SODA. 4 


Y 


Ct: 3 


This ſalt is found in large quantities in Aſia 
and Africa, and i in their mineral waters, and in the 
waters of ſome parts of Germany; its cryſtals are 
commonly rhomboidal, extremely ſoluble in wa- 
ter, but when expoſed to the air, fall into pow- 
der, it is detected in water by 

a. Paper ſtained with 4 tincture of litmus 
is changed to a blue colour. 

Tinfiure of litmus is prepared by infuſing litmus, 
powdered, for a ſhort time, in diſtwled water ; with 
this the paper is tained. 

b. Paper ſtained with the tincture of bra- 
zil wood looſes its red, and is changed to a vio- 
let. 

The tinfure of Brazil wood is made in the ſame 
manner as the tinflure of litmus, but bot water 
fhould here be employed. 

c. Paper, ſtained yellow by an infafon of tur- 
meric, is changed to a brown colour. 

The infufuon "of turmeric ſhould be mage with hog 
water. 

d. Upon adding a ſolution of corroſive ſub- 
limate mercury to this water, a white precipitate 
is produced; if the alkali be in large propor- 
tion, this precipitate will be an orange colour. 
In this inſtance the alkali unites with muriatic 
acid of the corroſive ſublimate, and the mercury 
is precipitated. 

e. Add a ſmall.quantity of Epſom ſalt to this 
water, it will diſſolve, and no precipitation will be 
perceived, but give it a very little warmth, and 
immediately white flakes will be ſeperated: here 
the mineral alkali combines with the vitriolic 
acid of the Epſom falt, and detaches the mag- 
neſia its other conſtituent part, which alſo unites 
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to the fixed air of the mineral alkali. The mi- 
neral alkali gives out fixed air enough to rediſ- 
ſolve it in the water; but expoſing it to a little 
heat detaches this fixed air, and the magneſia will 
be precipitated. This magneſia may be further 
diſſolved again with efferveſcence, by adding any 
acid. 

f. Upon adding a ſmall quantity of ſal. am- 
moniac, the mineral alkali will combine with 
the marine acid of the ſal ammoniac, and de- 
tach the volatile alkali, which will fly off, and 
may be rendered viſible by holding a paper 
moiſtened with ſome volatile acid over it, as the 
nitrous, marine, or acetous. Theſe forming ni- 
trous, marine, or acetous ammoniac, which be. 
comes more viſible, 

g. By adding a ſmall quantity of a ſolution 
of blue vitriol in water, a precipitate of a bright 
apple green colour will be occaſioned by the al- 
kali combining with the vitriolic acid of the blue 
vitriol, forming Glauber ſalt, which is ſoluble 
in the water, while the fixed air combines with 
the copper, which being inſoluble, is precipi- 


tated. 
| 3. GLAUBER SALTS. 


Natron combined with Vitruolic Acid. 


Synonymous Names. 
Sal. mirabile. 
| —-- catharticus, 
3. GLAUBER SALTS. 4 Soda vitriolata, 
1 | E. vitriolatum. 
Sulphate of ſoda. 


Its cryſtals are priſms with fixth unequal and 
ſtriated ſides, terminating in dihædrel ſummits: it 
has a bitter taſte, When expoſed to the air, the 

cryſtals 


—  -& a5 


C1 


cryſtals fall into powder, it is very ſoluble in wa- 
ter. This is found in abundance in ſea-water, 
and many mineral waters. It is detected by | 

a. A Solution of muriated ponderous * earth 
being added io water containing this ſalt, a pre- 
cipitate, in the form of white clouds will immedi- 
ately appear, and white precipitate will be gra- 
dually depoſited. The ponderous earth leaving 
the marine acid, will unite with the vitriolic, and 
form ponderous ſpar, which being inſoluble in 
water, gives this appearance when precipitated 
from it, of a white ſoft cloud, peculiar to itſelf: 
The marine acid combining with the natron, 
forms marine ſalt, which remains diſſolved in 
the water, | 

b. A ſolution of nitre of filver + being add- 
ed, the water firſt becomes of an opal or milky 
hue, and after ſome time acquires a rediſh caſt, 
depoſiting at length a ſediment of that colour. 
Here the vitriolic acid combines with the fil- 
ver, forming ſulphate of filver, a ſubſtance al- 
moſt inſoluble in water, therefore precipitated ; 
The nitrous acid, combining with the natron, 
forms cubic nitre, which remains diſſolved in 
the water, 

c. A ſolution of lead combined with the 
acetous acid being added, a white percipitate 
will immediately be formed. The lead com- 
bines with the vitriolic acid, forming a ſub- 
ſtance inſoluble in water, while the acetous 


* Ponderous earth combined with marine acid. 
+ Silver combined with nitrous acid. 
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acid, 


1 
acid, combining with the natron, remains diſſolv- 
ed in the water. 

d. An equal quantity of highly rectified ſpirit 
of wine being added to water containing this ſalt, 
the mixture becomes turbid, and by degrees 
ſmall cryſtals will be formed at the bottom of the 
veſſel; the ſpirits of wine combining with the 
water, ſeparates it from the vitriolated tartar, 
which is precipitated from it in the form of ſmall 
cryſtals. 


4. VITRIOLATED TARTAR. 
Kali combined with vitriolic Acid. 


Synonymous Names. 

Arcanum duplicatum. 

Sal de duobus. 

4. VITRIOLATED ] Sal polychreſtum. 

X TARTAR. Kali vitriolatum. 
Nitrum vitriolatum. 
Sulphate of potaſh. 


It has a bitteriſh taſte, ſuffers no alteration 
from expoſure to the air; the form of its cryſtals 
varies much, according to circumſtances under 
which they are prepared; they are moſtly fix 
ſided pyramids, ſometimes fix ſided priſms, like 
rock cryſtals: they are ſmall compared with the / 
foregoing. 

This ſalt is rarely found in mineral waters. 

a. By adding a ſolution of muriated ponder- 
ous earth to water containing this ſalt, the ſame 


„ e gown take place as deſcribed (49 a.) while 
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the muriatic acid combining with the vegetable 
alkali, forms ſal digeſtivum ſylvii, which remains 
diſſolved. 

b. By the addition of the mercurial ſolution 
(c) yellowiſh clouds will immediately be formed, 
and in time a precipitate of the ſame colour will 
be depoſited. The mercury, leaving the nitrous 
acid, unites with the vitriolic, forming turpith 
mineral, which is inſoluble in water, though a 
part of the vitriolic acid and mercury remain 
diſſolved along with nitre, formed by the nitrous 
acid uniting with the vegetable alkali. 

c. The addition of the ſolution of ſugar of 
lead in water ſeparates a white precipitate, as 
mentioned page 49. c. The vitriolic acid unites 
with the lead, while the acetous acid combines 
with the vegetable alkali, forming diuretic ſalt, 
which continues diſſolved. 

d. By adding an equal quantity of highly 
rectified ſpirits of wine, the mixture will become 
turbid, and by degrees ſmall chryſtals of vitriol- 
ated tartar will be formed at the bottom, for rea- 
ſons aſſigned page go, d. 


(c) Mercury combined mom acid by the alliance of 
eat. 


SALT 


Les 3 
5. SALT PETRE. 


The compound of nitrous Acid with Vegeta- 
ble Alkali. L 
Synonymous Names. 
Nitre. 
| Common nitre. 
6- SALT PETRE.\ Prifmatic nitre. 


Nitre of potaſh. 


This is found generally near places inhabited 
by animals; it is inflammable, its cryſtals are fix- 
ſided prifms, terminating in dihedral pyramids, 
or cut with a flope, and frequently channelled. 
a. When found in water, it may be detected, 
by heating the water containing it, then adding a 
little vitriolic acid to it, this unites with the al- 
kali, forming vitriolated tartar, and detaches the 
nitrous acid, which being volatile, may be ren- 
dered ſenſible, by holding any thing moiſtened 
with volatile alkali over the ſurface ; the vapour 
of the volatile alkali, uniting with the vapour of 
the nitrous acid, forms a viſible whitiſh ſmoke, 
conſiſting of the nitrous ammoniac in fine duſt. 

b. By adding an equal quantity of highly 
rectified ſpirits of wine to this water, it becomes 
turbid, and this ſalt is ſeparated from it, with the 
appearances as deſcribed page go. d. 

c. A piece of paper moiſtened with it, and ſuf- 
fered to dry, will be found to become touch- 
paper. 


6 COMMON 
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6. COMMON SALT. 


A Compound of Muriatic Acid with Mine- 
| ral Alkali. 


Synonymous Names. 
Salt. 
Sal gemmæ. 


| 6. COM MON Sal marinum, 


Gem ſalt. 
SALT. Sea or marine ſalt. 


Culinary or kitchen ſalt. 
Muriate of ſoda. 


This ſalt abounds in nature, in vaſt maſſes in 
the earth; diſſolved in the water of the ſea; and 
in ſalt lakes; and, therefore, very frequently met 
with. Its cryſtals are regular tubes; it is de- 
tected | 

a. By adding vitriolic acid to the water con- 
taining it, this unites with the mineral alkali of 


the ſalt, and forms Glauber's falt, which remains 


diſſolved in the water; the muriatic acid is detach- 
ed, and, being a volatile ſubſtance, may be ren- 
dered viſible as the nitrous acid page 52. a. b 
means of the vapour of volatile alkali held over 
it; the volatile alkali uniting with the muriatic 
acid, forms ſal ammoniac, which becomes viſible 
in this very fine duſt. 

b. By adding a ſolution of nitre of filver, a 
white precipitate is immediately formed, which 
ſome time after will acquire a bluiſh appearance, 
and this precipitate will not be rediſſolved by the 

addition 
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addition of either the nitrous or acetous acids; 
the ſilver uniting with the muriate acid of the 
ſalt, forms luna cornea, a ſubſtance ſcarcely at 
all ſoluble in water; the nitrous acid unites 
with the mineral alkali of the falt, forming cubic 
nitre, which remains diſſolved in the water. 

c. Upon adding the mercurial ſolution, white 
clouds will immediately appear, and a precipitate 
of the ſame colour will ſubſide to the bottom. 

In this inſtance the muriatic acid of the ſalt 
unites with the mercury, forming calomel and 
corroſive ſublimate; the calomel being almoſt 
inſoluble in water, is precipitated. The corro- 
ſive ſublimate remains diſſolved in the water, 
with the cubic nitre, formed by the nitrous acid 
and the mineral alkali. 


CLASS 


„ 
e LASS II. 


EARTH IT SALTS. 


1. Ersou SALT. 
Vitriolic Acid combined with Magneſia. 


Synonymous Names. 
Bitter purging ſalt. 
1. EPSOM SALT. Magneſian vitriol. 


Salt of ſedlitz. 
Sulphate of magneſia. 


It was formerly obtained from wells in the 
neighbourhood of Epſom, and in the hills that 
run to the eaſtward of that place, whoſe waters 
contain it abundantly. It has a very bitter taſte, 
is very ſoluble in water, and is very apt to form 
ſhort needle-like cryſtals, when haſtily cryſtaliz 
ed; otherwiſe they are quadrangular priſms, ter- 
minating in quadrangular pyramids. 

A. The magneſian baſis may be detected 

a. By the addition of lime water, to water 
containing this ſalt, which renders it turbid, and 
a flaky precipitate will be gradually formed. 
Lime has a ſtronger affinity to vitriolic acid than 
magneſia, combines with it and forms gypſum, a 
{mall portion of which remains diſſolved in the 
water, the reſt is precipitated along with the 
magneſia. 
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b. A ſolution of cauſtic vegetable alkali alſo 
renders it immediately turbid, and a white flaky 
precipitate is depoſited. The cauſtic vegetable 
alkali uniting with the vitriolic acid, forms vitri- 
olated tartar, which remains diſſolved in the wa- 
ter, while magneſia being inſoluble, is precipi- 
tated. 

c. But if a ſolution of mild vegetable alkali, 
or vegtable alkali combined with fixed air, be 
made uſe of, there will be no precipitation; or, if 
the liquor ſhould grow turbid, it will become clear 
again on being ſtirred the magnefia being re- 
diſſolved by means of the fixed air that was con- 
tained in it. If the liquor be now placed in a 
warm fituation, and this fixed air be ſuffered to 
eſcape, the magneſia will appear in a white pre- 
cipitate. of 
d. By addition of the mineral or volatile al- 
kalis, in their cauſtic and mild ſtate, ſimilar effects 
will be produced, as here mentioned, where ve- 
getable alkali is uſed in its cauſtic and mild 
taſte. : 

e. A ſolution of ſoap being added to water 
containing Epſom ſalt, it becomes turbid, and a 
number of white flakes are depoſited. The al- 
kali of the ſoap combines with the vitriolic acid, 
and forms vitriolated tartar, which remains diſſolv- 
ed in the water, and the unguinous part with the 
magneſia forming an earthy ſoap. 

f. A ſolution of acid of ſugar being added, 
no precipitation will take place, unleſs fome cal- 
carious earthy ſalt be mixed with it. 


B. The nature of the acid contained may be 
detected 


g-. By 


AS _Þ | 
g. By adding a ſolution of ponderous earth 
in marine acid to this water, white clouds will 
be inſtantly formed, and a white precipitate be 
gradually depoſited (deſcribed page 49. a.) The 
magneſia combines with the marine acid, formin 
muriate of magneſia, which remains diſſolved in 
the water. 

h. Or by adding a ſolution of nitre of ſilver, 
there will be no precipitate, but the liquor will 
have an opal appearance, and after ſometime a 
reddiſh one, depoſiting at laſt a precipitatt of this 
colour. The magneſia, combining with the ma- 
rine acid, remains diſſolved. The filver, com- 
bining with the vitriolic acid, forms this preci- 
pitate as deſcribed (page 49. b.) 

i, The ſolution of nitre of mercury produces 
yellowiſh clouds, and by degrees a-precipitate of 
the ſame colour, which is turbeth mineral (page 
51. b.) The magneſia, uniting with the nitrous 
acid forms nitrate of magneſia, which remains 
diſſolved in the water. 18 | 

k. If a ſolution of ſugar of lead be employ- 
ed, a white precipitate, vitriol of lead, will be 
immediately formed by the lead uniting with the 
vitriolic acid. The magneſia unites with the acet- 
ous acid, and remains diſſolved. | 

100 Grains of vitriol of lead contains 28 graing 
of vitriolic acid. _ | - of 

|. Highly re&tified ſpirits of wine produces a 
turbid mixture, and by degrees ſmall] cryſtals of 
Epſom ſalt will be formed at the bottom of the 
veſſel. | 1; 

m. A ſolution of blue vitriol being employ- 
ed, produces clouds of a pale green colour, 2 vm 
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after ſome time a precipitate of the _ £0- 
lour. | 


. MAGNESIAN NIT RE. 
| Nitrou Acid combined with M e. 


Synonymous Names. 
Nitre of inn 

3. me {Niracd magneſia. 
. of — e 


It is found in the PEPE water of nitre, a. 
like it, very rarely found in mineral waters; it 
has an acrid and very bitter taſte; it imbibes 
moiſture from the air. / 

A. a. The magneſian baſis is detected by the 
ſame means, and with the . appearances, as 
(page 55, 2.) 

b. By lime water, che nitrous acid uniting 
with the ws the magneſia i is precipitated in a 
white flaky arance, The eauſlic, vegetable, 
foſſile, or * facile alkali being added, the ſame 
appearances are produced, the water becomes 
turbid, and white flakes appear, as deſcribed 
(page 56, b.) The cauſtic alkali, uniting with 

nitrous acid, precipitates the magneſia. 

c. So alſo, when employed in their mild ſtate, 
the fame appearance will take place, as deſcribed, 
(page 56, A. c.) 

d. With the addition: of ſoap, white flakes 
appear, as deſcribed above, the nitrous acid com- 
bining with the alkali of the ſoup, and the mag- 
nefia with the oil. * G 

B. - 


10904 N 


B. e. The nature of the acid may be deiett- 
ed, by adding a little vitriolic acid, when the 
nitrous acid will be detached, as deſcribed 
(page 52, a. and 53, a 

f. A ſolution of blue vitriol gives the ſame 
APES: as deſcribed (page 57, ey 


3. MAGNESIAN MURIATE.. 
Muriate Acid combined with Magneſia. 


Magneſian muriate, or muriate of magneſia, 
exiſts in ſea water and ſalt ſpring waters, but in a 
more pure ſtate in Epfom and ſimilar waters, is 
therefore very common. Magneſian muriate has 
a very bitter hot taſte, is very ſoluble in water, 
difficult to chryſtalize ; its chryſtals are needle 
ſhaped. 

A. a. The magneſian baſis may be detected in 
waters containing this ſalt, by the ſame means, 
and with the ſame appearances, as deſcribed 
(page 58, a. b. c. d.) The lime and alkalis, comb- 
ining with the muriatic acid, detach the magneſia. 

b. By means of a ſolution of ſoap in water, 
the ſame appearances take place, as deſcribed 
(page 8, d.) 

B. c. The acid contained in this water may 
be detected by the means deſcribed (page 59, 
B. e.) The muriatic acid being volatile, is de- 
tached in an invifible vapour which uniting to 
the vapour of the volatile alkali, forms a whitiſh 
ſmoke, conſiſting of ſal ammoniac. 

d. By adding 3 little of the ſolution of fil- 
ver in nitrous acid, white clouds will appear, ac- 

I 2 quiring 
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quiring in time a bluiſh appearance, as defcribed 


(page 53) b.) 


e. Or by adding a little of the ſolution: of 
quickſilver in nitrous acid, white clouds will im- 
mediately appear, and the fame ene take 
place as deſcribed (page 53, c.) 

f. Upon adding a little of the ſolution of blue 
vitriol, the precipitate of the pale green colour, 
above deſcribed, will appear. 


4. MAGNESIA; 
OR 


Magnefia combined with fixed air. 


synonymous Names. 

Magneſia alba. 

Common magneſia. 

Mild orefferveſcing magneſia. 
Magneſian earth. 

Aerated magneſia. 


| 4+ MAGNESIA. { Magneſian chalk. 


Muriatic earth. 

Cretacious magneſia. 

| Mephite of magneſia. 

Carbonated, or carbonate of 
magnefia. Te 

Magneſian carbonate, c. 


Magneſia is found no where pure, but, com- 
bined with other earths, it is found in abundance 
in nature, in a variety of forms: it is found in 


the mother water of nitre, and in the other ſtates 


mentioned in the two preceding pages. 
: A. a. 
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A. a. The magneſia, contained in the water, 
may be detected by means of a ſolution of cauſtic, 
vegetable, or foſſile alkali. The cauſtic alkali 
unites with the fixed air, is rendered mild, and 
remains diſſolved in the water, while the magne- 
fla is precipitated - 

b. By ſuſpending a piece of reddened“ litmus 

aper in it, it will Jooſe the red colour given it 
by the vinegar, being blue again. And that this 
is only owing to the magneſia, will be farther 
proved, by evaporating the water half away, 
the remaining liquor will be found to poſſeſs 
no power of changing the colour of the reddened 
litmus paper, and the fixed air having eſcaped, 
the magneſia is precipitated in a white powder, 
and the liquor will be found to be water only. 

c. If the piece of paper, that is made uſe of, 
be ſtained with the tinture of Brazil wood, in- 
ſtead. of litmus, it will be changed from a red to 
a violet colour. 

d. Or if a ſolution of ſoap be added, as 
mentioned (page 56, e.) The ſoap is decompoſ- 
ed, the alkali of the ſoap uniting with the fixed 
air, and the oil with the magneſia, forming an 
earthy ſoap. 

B. e. The acid baſis will be detected to be fixed 
air by evaporation, in a cloſe veſſel, as deſcribed 
(page 46, e.) The fixed air, as it flies off, may be 
forced into lime water, which it will decom- 
pole. 
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5. GYPSUM. 


I? Vitriolic Acid combined with calcarious 
Earth. 


Narr Names. 
Vitriol of lime. 
Val Calcarious vitriol. 
5. GYPSUM. $Selenite, 
1 I Paris plaiſter. 


Sulphate of lime. 


This falt abounds in nature, and therefore is 
xe commonly found in ſpring water ; but 
io ſmall a quantity diſſolves, that it gives very 
little taſte to water. 

A. a. In vaters, containing Gypſum, the earthy 
baſis may be detected by a piece of paper, ſtained 
with decoction of Brazil wood, being dipped into 
this water, will tinge it of a violet colour. 

b. If alittle acid of ſugar be added to water 
containing it, the water will immediately be- 
come turbid, and a white powder be depoſited. 
The acid of ſugar has a ſtronger attrattion to 
the calcarious earth than the vitriolic acid com- 
bined with it, and forms ſaccharine ſelenite, a 
ſalt extremely difficult of ſolution, therefore pre- 
cipitated while the vitriolic acid remains diffuſed 
through the water. 

c. A ſolution of the cauſtic vegetable alkali 
being added, produces white clouds. The cal- 
carious earth 2 precipitated, in its cauſtic ſtate, 
by the union of the alkali with its vitriolic acid, 

| on 


- WW 1 
on the water being ſtirred. This ſoon diſſolves 
again ; cauſtic calcarious earth, or lime being 
ſoluble in water, but by expoſing i it to the air, or 
adding a little fixed air to it, it becomes chalk, 
and is again precipitated.' BY 
d. Or the mild vegetable alkali being em- 
ployed, the precipitate will not diſſolve in the 
water, but fall to the bottom, and will be found 
to poſſeſs all the properties of common areated 
9 earth, or chalk. 

So, inſtead of the vegetable alkali, the fol.. 
bie or volatile be employed in its cauſtic ſtate, 
no precipitation is produced, lime being precipi- 
tated ; but if the mild volatile alkali be made uſe. 
of, a white powder will be precipitated, which 
will be found to be chalk. 


f. A ſolution of ſoap being added to this wa- 


ter, the ſame appearances will take place, as 
when added to water containing Epſom falt. 
The calcarious earth uniting with the oil, and 
being precipitated, the” vitriolic acid uniting) 
with the vegetable alkali. + 2 76144} 

B. g. The acidelement is diſcovered by the 
ſolution of muriated ponderous earth; upon add-' 
ing this, white clouds are immediately produc. 
ed, as deſcribed (page 49) and a white inſoluble: 
precipitate, which is an artificial ponderous ſpar, 
will be gradually depoſited at the bottom of the 
veſſel, as deſcribed (page 49); only here the cal- 
earious earth remains diſſolved in water in union 
with the marine acid. 

h. Upon adding the ſolution of nitre of ſil- 
ver, nitre of mercury, ſugar of lead, or blue 
vitriol, to waters containing Gypſum, the ſame 
1 take 1 as enumerated (page 57). 
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6. CALCARIOUS NITRE. 


Nitrous Acid combined with calcarious 
rad ths Earth. | | 


Synonymous Names. 
Calcarious nitrate. 
k. e | Mother water of nitre, 
Nitrate of lime. 


It is very rarely found in waters; it, has a 
bitter diſagreeable taſte, with ſomething of the 
taſte of nitre. 

a. By adding the vitriolic acid to water con- 
taining this ſalt, and warming the liquor, a vapour 
will ariſe, which may be rendered viſible, by 
placing a ſtopper, moiſtened with volatile alkali, 
over the ſurface of this liquid. Here the vi- 
triolic acid, combining with the calcarious earth, 
forms ſelenite, which, if in any conſiderable 
quantity, will be precipitated and form chryſtals. 
The nitrous acid is detached, and, being volatile, 
will fly off, and at that time becomes viſible by 
the vapour of the volatile alkali, as deſcribed 
EET 9 

b. By the addition of the ſaccharine acid, 
the water will immediately become turbid, and 
a white powder will be depoſited at the bot- 
tom of the veſſel. The ſaccharine acid, in the 
ſame manner, unites with the calcarious earth, 
and forms calcarious ſelenite; which, being al- 
moſt inſoluble, is precipitated, while the nitrous 
is detached, and flies off, | 
01. | e. A 


n 

c. A ſolution of cauſtic, vegetable, foſſil, or 
volatile alkali, unites with the nitrous acid, 
forming nitre, which remains diſſolved in the 
water, and precipitates the calcareous earth in 
the form of lime, which diſſolves again in the wa- 
ter, and may be detetted as related (page 63). 

d. And a ſolution of mild alkali, in like 
manner, unites with the nitrous acid, calcareous 
earth being precipitated in its mild form, or 
chalk, as mentioned in the ſame page. 

e. On the addition of a ſolution of ſoap, 
the ſame appearances will take place, as when it 
is added to water containing Epſom falt (page 
6. e. | 
, f. A ſolution of blue vitriol added to water 
containing this ſalt, clouds of a pale green colour 
will be formed. 12 855 


CALCAREOUS MURIATE. 


Muriatic Acid combined with calcareous 
Earth. 


_ Synonymous Names. 
(Mother water of marine ſalt. 

Calcareous marine ſalt. 

Fixed ſal ammoniac. 

Muriate of lime. 

Murias calcareous, 


CALCAREOUS 
MURIATE. 


It is found wherever ſea ſalt is met with, parti- 
cularly in ſea water; chalk often contains it; it has 
a ſalt and very diſagreeable bitter taſte, It cryſ- 

| | : talizes 
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talizes in priſms, with four ſtriated faces, termi- 
nated with ſharp- pointed pyramids. It deliqueſces 
immediately on expoſure to the air. 

A. To water containing this falt, to detect 
the earthy baſis, 

a. Add a little ſolution of the acid of ſugar, 
the mixture becomes immediately turbid ; the 
acid of ſugar, uniting with the calcareous earth, 
forms à compound ſcarcely ſoluble in water, 
which 1s precipitated, leaving the muriatic acid 
in the water, as deſcribed (page 62, b.) 

b. Add a little of the ſolution of either of the 
alkalis, in a cauſtic ſtate, white clouds will im- 
mediately form, the alkali uniting with the muri- 
atic acid, the calcareous earth is precipitated ; but 
here, on the liquor being ſtirred, the precipitate 
diſappears, for the calcareous earth being in its 
cauſtic ſtate (Lime) on being mixed with the 
water, diſſolves in it; but if this liquor be ex- 
poſed to the air, or if fixed air be thrown into 
it, this lime becomes chalk, which will fall to the 
bottom. 

c. If the ſolutions of the alkalis be employ- 
ed in their mild ſtate, or combined with Mixed 
air, white clouds will immediately form, as a- 
bove, which will diſappear again, on ſtirring 
the liquor, but on another principle, there be- 
ing a double affinity ; for while the alkali com- 
bines with the muriatic acid, the fixed air, which 
was combined with the alkali, unites with the 
calcareous earth, and forms chalk; but here 
the fixed air is detached in ſuch abundance, 
as alſo to diſſolve the chalk ſo formed in the 
water; now warm the water, the ſuperabundant 


fixed 
2 NC 


1 
fixed air will fly off, and the chalk be precipi- 
tated. 

d. By adding a ſolution of ſoap, the ſame 
appearances will take place, as in water con- 
taining Epſom ſalt, deſcribed (page 36, e.) 

By adding a ſolution of ſilver in nitrous acid, 
or of mercury in nitrous acid, or of lead in acet- 
ous acid, or of blue vitriol, or by adding ſpirit of 
wine, the ſame appearances vill be produced as 
upon adding theſe ſubſtances to water containing 
Epſom ſalts, deſcribed (page 57, h. i. k. I. m.) 

B. e. The acid may be detected by the ſame 
means, and with the ſame appearances as deſcrib- 


ed (page 53 and 54, a. b. c.) 


CHALK. 
Caledreoue Earth combined with fixed Air. 
| Synonymous Names. 


\ {Cretan 
Cretaceous earth, &c. or 
1 Calcareous earth. 


CHALK. 4{ Calcareous ſpar. 


Calcareous carbonate, 
Carbonate of lime. 
Aerated lime, 


) 

This is found in immenſe quantities in moſt 
parts of the earth; at leaſt the ſuperficial parts; of 
courfe is found diflolved in almoſt all fpring 
waters. | : 
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A. a. Upon placing a bit of reddened litmus 
paper in water containing it, the red colour will 
gradually diſappear and the blue return; but if 
2a portion of the water be firſt evaporated, it will 
become turbid, the ſuperabundant fixed air, which 

keeps the chalk in ſolution, will fly off, and the 
chalk be depofited : now place the litmus paper in 
it, and no alteration of colour will take place. 
The calcareous earth not being in ſufficient quan- 
tity in the water to combine with the vinegar, that 
gives this red colour to the litmus paper. 
b. Upon putting into it a piece of Brazil 
wood paper, the red colour will be by degrees 
changed to a violet ; but if a portion of the water 
be evaporated, and the remainder be ſuffered to 
ſettle as above, no alteration will happen, unleſs 
the water contain alſo Gypfum, or ſome alkali. 
c. On adding the acid of ſugar to this water 
: a precipitate takes place, as defcribed (page 62. 

b.) it combines with the calcareous earth, and 

falls to the bottom, while the fixed air remains 
diſſolved in the water. 

d. A ſolution of ſoap being added to this 
water, the ſame appearances take place as de- 
ſcribed (page 56. Il The lime and oil forming 
an earthy ſoap, while the fixed air unites to the 
alkali. © | 7 
B. e. The fixed air contained, if in any quan- 
tity, may be diſcovered by the method defcribed 
(page 46. d. e.) or by adding a little vitriolic acid 
to it before the diffillation. The vitriolie acid 
unites with the lime, and forms Gypſum, which 
remains diſſolved in the water, while the fixed air 
is detached. | 1 


ALUM. 
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Vitriolic Acid combined with argillaceous 
; Earth. : 


Synonymous Names, 
Argillaceous vitriol. 
ALUM. + Aluminous ſulphate. . 


Sulphate of alumine. 


Alum has a very aſtringent and acid taſte ; its 
cryſtals are of the figure of an oftohedron ; it is 
very rarely found in mineral waters. 

A. a. The earthy baſis may be detected by 
the addition of lime water, which occaſions a 
turbid appearance, and a flaky precipitate will 
be gradually formed, which is the earth of alum. 
The vitriolic acid, uniting with the calcareous 
earth of the lime water, forms Gypſum, which 
is more ſoluble in water. 

b. A ſolution of alkali, either cauſtic 'or 
mild, vegetable, foffil, or volatile, added to 
aluminous water, produces a white flaky ap- 
pearance. The alkali combines in the ſame 
manner with the vitriolic acid, and precipitates 
the earth of alum, either alone or combined 
with fixed air, leaving vitriolated tartar, Glau- 
ber's ſalts, or volatile ammoniac, according to 
the alkali made uſe of, diſſolved in the water. 

c. By adding a ſolution of ſoap, the alumin- 
ous water becomes. turbid, and depoſites a num- 
ber of white flakes, the alkali of the ſoap unit- 


ing 


00 
ing with the vitriolic acid, and the unguinous 
part with'the earth, forming an earthy ſoap. 

B. d. The vitriolic acid may be detected by 
the addition of a ſolution of muriated ponder. 
ous earth, white clouds will be inſtantly formed, 
and a white inſoluble precipitate, which is an 
artificial ponderous ſpar, will be gradually depo- 
fited at the bottom of the veſſel, as related in 
other inſtances, where vitriolic acid conſtitutes 
one of the elements, (page 49, by 

e. By adding the ſolution of nitre of filver, 
nitre of mercury, or ſugar of lead, to water 
containing alum, the ſame appearances will take 
place as enumerated (page 49, b. page 57, h. i. k.) 
the aluminous earth uniting with” the acids, in 
the ſame manner as the magneſia in thoſe in- 
ſtances. PE 
f. A little ſolution of blue vitriol being add- 
ed, a green precipitate- will be formed, with a 
ſmall tinge of blue in it. 
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CLASS II 
WTI Sb africa 
AER AT n 1 RO N, 
Fon.conbined with find Hr. 


. Synonymous Names. 
Aperient ſaffron of mars. 
2 Ruſt of iron. 
a Martial chalk. 
* Martial mephite. 
Carbonate of iron. 


Both iron and fixed air being found in al- 


moſt every ſituation, and readily uniting toge- 


ther, and, eſpecially where the fixed air is in 


any quantity, readily diſſolving in water; it is no 


wonder that this is among the moſt common ſub- 


ſtances met with in ſprings. Waters containing 


it are called chalybeate, or ferruginous waters; 
and, from their ſtrengthening medicinal quali- 
ties, are very generally uſed. They have ſome- 
what of a ſtyptic or irony. taſte, mixed with ſome 
pungency, from the ſuperabundant fixed air they 
contain. | 
This water is very eaſily known. | 

A. a. In being expoſed to the air, or heated, 
it precipitates a brown powder, which is calx of 
iron, The fixed air being decompoſed; the water 
vill have a rainbow-coloured pellicle on it. 


(1) b. 
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(1) b. On adding the tincture of galls, a 
purple-coloured precipitate will appear, which, 
if in any quantity, will be almoſt black ; but if 
the fixed air be firſt ſuffered to evaporate, and the 
iron to precipitate as above, the liquor will ef. 
fett no change with the tinfture of galls. 

(2) c. On adding the ſmalleſt quantity of 
Pruſſian lixivium, a beautiful blue colour will be 
precipitated. The Pruſſic acid, uniting with the 
iron, forms Pruſſian blue; neither will this hap- 
pen, if the precipitation a. be ſuffered to take 
place firſt. | | 

d. On adding a little ſolution of ſoap, the 
water will become turbid, and white flakes will 
be precipitated to the bottom of the veſſel ; the 
alkali of the ſoap uniting to the fixed air, and 
\ the iron to the oil, forming a metallic ſoap. 

e. On adding a ſolution of volatile liver of 
fulpkur, a precipitate of a very dark green co- 
lour is formed. The ſulphur combining with the 
iron, becomes infoluble in the water, 

B. f. The fixed air may be detected as de- 
ſcribed (page 46, a. e.) o | 

(1) Tincture of galls is made by infusing pou- 
dered galls in Spirits of wine, | 

(2) Prussian lixivium is formed by digesting 
Prussian blue with caustic vegetable alkali and 
water, and then adding a little distilled vinegar to 
neutralize any superabundant alhali, if alkali 
Should prevail, 
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VITRIOLATED IRON. 


tron combined with Vitriolic Acid. 
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_ _ Synonymous Names. 


as hah Sal ane ood 
'TTpiOT. | Capperas, or green copperas. 
: * _ Vitriolum viride, green vitriol, 


Martial. vitriol. 
IRON. Vitriol of iron. 
hd of iron. 


Although this, ſalt i is formed, from the decomh- 
polition of martial pyrites, which uecompoſe 
very readily, and are extremely common; and 
is formed alſo by other natural proceſſes; and: al- 
though this .ſalt is by no means uncommonly 
found ſolid, in it's native ſtate, yet it is very 
rarely met with j in mineral waters. Its chryſtals 
are of a green colour. n 

It is detected nearly as che former. 3 

A. a. By expoſing, it. to the air it will not ſo 
ſoon, or ſo perfectly, depoſite the iron in a brown 
precipitate as the former page 71. The vitriolic 
acid is not ſq readily. decompoſed ; it. will have 
the ſame rainbow coloured pelicle on it. 

b. On adding the tincture of galls, the ſame 
purple colour will appear as deſcribed p. 72, 

c. On adding the Pruſſian lixivium the ſame 
colour will be formed, as page 72, and that al- 
though it has been firſt heated. 

d. On adding a ſolution of cauſtic alkali the 
liquor will become yellow, and, after ſome time, 
depoſite 
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depoſite an ochry ſediment. The alkali, unit- 
ing with the vitriolic acid, depoſites the iron, 
which unites with a portion of pure air, forming 
a calx of iron. 

e. On adding a ſolution of ſoap, the ſame 
appearances take place as deſcribed (page 72, d.) 
f. On adding a ſolution of liver of ſulphur, 
a black precipitate will immediately appear: if 
to this black precipitate a few drops of vitriolic 
acid be added, it will be perfectly rediſſolved as 
before. | 

If water be added, impregnated with 

hepatic air, the ſame effect will be produced. 

B. h. The nature of the acid may be more 
perfectly determined, by adding a ſolution of 
muriated ponderous earth, when white clouds 
will inſtantly be formed. The ponderous earth, 
uniting with the vitriolic acid, forms baroſele- 
nite, which is precipitated, while the iron, com- 
bining with the muriatic acid, remains diſſolved 
in the water; for, upon adding the Pruſſian lixi- 
vium, or tincture of galls, the blue or purple 
precipitates will appear, 

i. By adding a ſolution of nitre of mercury, 
a beautiful yellow precipitate will be obtained. 
The vitriolic acid uniting with the mercury 
forms turpeth mineral, while the nitrous acid, 
uniting with the iron, remains diffolved in the 
water, as may be known by adding the tincture 
of galls, or Pruſſian lixivium. 
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VITRIOLATED COPPER, 
Copper combined with Vitriolic Acid. 


Synonymous Names. 
Blue vitriol. 


| Blue copperas. 
VITRIOLATED } Vitriol of cyprus. 
COPPER. Vitriol of copper. 
Vitriol of venus. 
Sulphate of copper. 


Its chryſtals are. of a beautiful blue colour, 


of an oblong rhomboidal ſhape, the taſte is ſtyp- 
tic, even cauſtic. This is often found in mineral 
waters, in the neighbourhood of copper mines. 

A. a. It is detected. By adding lime water, 
when a pale green'precipitate will appear, which, 
upon pouring in more lime water, is rediſſolved, 
the liquor becoming a ſapphire blue. 

b. By adding the cauſtic volatile alkali, the 


water alſo becomes of a ſapphire blue colour. - 


The volatile alkali uniting with the copper, 
forms cuprum ammoniacum, which will remain 
diſſolved in the water, unleſs it be evaparated. 

c. But if the mild volatile, mineral, or ve- 
getable alkali be employed, green clouds will 
be formed, and in time a precipitate of that co- 
lour will fall to the bottom. Theſe alkalis unite 
with the vitriolic acid, while the copper unites 
with the fixed air of the alkalis, forming what is 
called mountain copper, which is precipitated ; 
byt if much mild volatile alkali be added, it 
L $ will 
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will rediſſolve the N and form cuprum 
ammoniacum. 

d. Upon adding a ſolution of Epſom falt, or 
of nitrous-or mutiated magneſia, the (precipitate 
will be of a pale green colour. 

e. Upon adding a ſolution of nitrated or mu- 
riated calcarious earth, the precipitate will be ſtill 
of a more pale green colour. 

f. On adding a ſolution of Alum, a green 
precipitate will be formed, with a tinge of blue 
in it. In theſe three inſtances, the earths unite 
with the acid, and the 3 is precipitated. 

If a ſolution of arſenic in water be added, 
clouds of yellowiſh green colour will be formed, 
and a ſubſtance of the ſame colour will be pre- 
cipithted)" This is called ſcheel's green. | 

h. On adding a ſolution of volatile liver of 
ſulpbury clouds of a blackiſh brown hae will be 
formed, and a precipitate of GE ne colour fall 
* bottom: 

Or if water, God wich hepatic air, 
be added, the ſame effect will take place 

k. On adding a little of the Pruſſian lixi. 
vium, a precipitate: : of a brown colour will be 
depoſited. 

B. 1. The nature of the acid may buy detected 
by adding. a ſolution of muriated ponderous 
earth, nitre of filver, and 1 other means men- 
tioned (page 49, a, b. oa Ma n M2 e 
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VITRIOLATED ZINC. 


Zinc combined with vitriolic Acid. 
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Synonymous Names. 
2. White vitriol. 
White copperas. 


| VITRIOLATED Sal vitrioli. 


, 3 Vitriol of zinc. 
| ci Ret | Goftard vitriol. 
Sulphate of Zinc. 
0 This is ſometimes found in waters near the | 
| mines of zinc; it has a ſtyptic taſte ; its chryſ- 1 
tals are colourleſs, and generally tetrahedral Fi 
A priſms, terminating in pyramids.' 1 
a. By adding lime water pearl coloured clouds 1 
i. will appear, and a precipitate of this kind will * 
0 fall to the bottom. 1 uv 
b. Vegetable alkali, mild or cauſtic, being 
d added, a precipitate will appear of a dirty yel- 
18 lowifh pearl colour. fora 
n- c. Upon adding cauſtic volatile alkali, a pale 


orange coloured preciptate will be formed. 

d. But if the volatile alkali be employed in 
its mild ſtate; a precipitate, nearly of a whif© co 
lour will be formed. Theſe ſeveral ſubſtances 
unite with the vitriolie acid, and remain diffolved 
in the water, whilſt the zinc is precipitated in the 
form of a calx. 1 N 

I- 3 e. Upon 


1 


e. Upon adding the Pruſſian lixivium, a dirty 
white precipitate is formed, which becomes yel- 
tow in the fire, and becomes white again, on 
cooling. The Pruſſian lixivium will not preci- 
pitate earths from ſolutions of earthy ſalts in 
water. N r | 

f. Liver of ſulphur, or hepatic air, precipi- . 
tates zinc of a pale coffee colour. ; 

g. Moſt of, the precipitates of zinc will be 
found to be volatile in the fire, | 


ARSENIC. 
Regulus of Arſenic combined with pure Air. 


Synonymous Names. 
White arſenic. 

a Calx of arſenic. ) 
Flowers of arſenic. 

Lime of arſenic. 

Oxide of arſenic. 

White oxide of arſenic. 
Sublimed white oxide of arſenic, 
.Oxygenated arſenic, 


ARSENIC. 


Arſenic is found in ſpring waters in the neigh- 
bourhood of mines; and as ſuch waters are ex- 
iremely poiſonous, it is important to detett it. 
Arſenic 1s very ſoluble in water, on evaporating 
the water it cryſtallizes into triangular pyramida 
cryſtals of a yellowifh colour. 6 


"a 11 
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o. If it exiſts in any quantity in water, it 
may be obtained by ſimple evaporation, and 
either cryſtallizing the arſenic or evaporating to 
dryneſs, and then expoling the rehduum to a red 
heat, in which it will fly off, giving out a ſtrong 


ſmell of garlic. 


b. On adding a ſolution of liver of ſulphur, or 
hepatic air, to a ſolution of arſenic, in water, yel- 
low clouds will be produced, and a precipitate 
of the ſame colour will fall to the bottom. The 
arſenic uniting with the ſulphur, forms orpi- 
ment, which is precipitated. 

c. A ſolution of blue vitriol being added, 
clouds of a yellowiſh green colour will be form- 
cd, which gradually fall to the bottom. The 
| arſenic, uniting with the copper, forms what is 
called ſcheel's green. 

d. On adding a ſolution of gold to water 
containing arſenic, the gold, after ſome time, will 
be precipitated in its metallic ſtate. 

e. Upon adding a ſolution of vitriolated iron, 
a precipitate, of a dirty green colour, will fall 
to the bottom. The iron combining with the 


arſenic. 


f. Moſt of theſe precipitates alſo will be 
found volatile in heat, giving the ſmell of garlic 


as they fly off. 


It has been the cuſtom to give mucilaginous 
drinks to porſons that had ſwallowed arſenic. 
Milk, fat, oil, butter, &c. But Navier, a Phyſi- 
clan at Chalones, in France, recommends, from 
his own experience, the calcarious, or alkaline, 
livers of ſulphur as the beſt means of counteract- 


ing this poiſon. 


Theſe combine with arſenic 
in the humid, way ſaturate it, and almoſt diveſt 


it 
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it totally of its cauſticity. They act lin better, 
if impregnated with. a little iron He, preſcribes. 
-x'dracemof thefe livers of ſulphui daſſolved i a 
pint of water, to be-drank-at various draughts, 
or five or ſix grains of them te be made into 
pills; drinking a glaſs off warin Water alte t cach 
doſe: and he recommends he uſe of Hulphure- | 
ous: waters for: ſometime after; the; firſt lymp- 
toms are removed: MHefaſſures us, that he has 
ſeen the happieſt effects of this in removing ibe 
tremors and paralytic e occakonedeby* | 
this poiſon. To a N 2 
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SECT. v. 
Of the Contents of the Arr. 


Did not the acid vigor of the mine, | 
Roll'd from ſo many thund'ring chimneys, tame 
The putrid ſteams that overſwarm the ſky; 
This cauſtic venom would perhaps corrode 
Thoſe tender cells that draw the vital air, 

In vain with all their unctuous rills bedew'd (4). 


THT thin, 8 inviſible fluid, called 
the atmoſphere, which ſurrounds the earth, 
riſes to a conſiderable height above its ſurface. | 
Although inviſible to us, it is a real ſubſtance, 
excluding other ſubſtances from.the ſpace which 
it occupies, and, like other fluids, preſſes equally 
in all direktions: its weight is the cauſe of the 
ſuſpenſion of mercury in the barometer, and is to 
that of water as 1 to goo, or 15 pounds upon 
every ſquare inch of the earth. 

It chiefly conſiſts of two elaſtic fluids, . or 
gaſes(e), poſſeſſed of very different and oppoſite 
properties; it contains alſo other gaſes, or ſub- 
ſtances, ſuſpended or diſſolved in it, but in ſmall 
quantity. Thele two fluids, or gaſes, are diſtin- 


(4) Armſtrong's Art of preſerving Health, p. 51. 


(e) Gas, from gaſcht (German) an eruption of wind ; any 
matter ſubtilized by heat into an elaſtic acritorm ſtate, 


M guiſhed 
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guiſhed by the names of oxygen gas, or the pure 
part of the atmoſphere, firſt diſcovered by Dr. 
Prieſtley in the year 1774, and by him called de- 
phlogiſticated air; by others vital air, becauſe it 
is the only air that is capable of ſuſtaining the 
vital principle, or of ſupporting the combuſtion 
of inflammable matter: it is not only the ſole vi- 
vifying power, but the parent of acidity, and 
hence named oxygen (Y, from the moſt general 
property which its baſe poſſeſſes of forming acids, 
by combining with different ſubſtances. 

The other, or noxious portion of the atmo. 
ſphere, is termed azote fg), from its known quality 
of killing animals; hence the noxious part of the 
atmoſpheric air, which is totally unfit for reſpira- 
tion, is called azotic gas, or phlogiſticated air. 

The atmoſphere comains other elaſtic fluids 
analogous to common air, with refpe& to elaſticity 
and inviſibility; but otherwiſe eſſentially diffe- 
rent from each other; ſuch as fixed air, or car- 
bonic acid gas; inflammable air, or hydrogen 
gas; nitrous gas: beſides a variety of other fub- 
ſtances, reſulting from various exhalations con- 
ſtantly emitted from vegetable, animal, and foſſil 
bodies (); but it is to the gaſes above enumerated 
that the following obſervations will be confined. 

| Atmospherical 


Oxygen, ots, acidum, or acid, and wma, gignor, to 
produce, or generate acids. 


g Azotum, a$wroy, from a pri vation of, and gen, life. 
(h) Fluoric acid gas, which is ſcngag from native fluate of 


lime, or vitreous ſar, by ſulphuric acid. Mariatic acid gas, or 
muriatic-acid purified from water, and melted by caloric into an 


elaſtic 


% 
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Atmospherical Air, or common Air. 


As the twe gaſes of oxygen and azote exiſt in 
the air, merely in a flate of intimate mixture, and 
not in chemical combination, they may be eafily 
ſeparated by a ſubſtance poſſeſſing an electric at- 
trabkton for either of them: thus, if pure mercury 
be expoſed for ſome time in cloſed veſſels filled 
with aumoſpheric air, to a heat nearly approachs 
ing ta ebullition, a quantity of air will difappear, 
and the mercury be converted into a red powder, 
oxyd, or calx of mercury, which will have gained 
an addition of weight equal to that of the air 
abſorbed, the mercury having united with the 
oxygen gas, which leaves the azote. If a bell 
glaſs be inverted over a ſolution of liver of ſul- 
phur, the air in it will ſuffer a diminution; the 
oxygen will be abſorbed, and the unabſorbed part 


vill be azote, ſhowing that there are 27 paris of 


oxygen, and 73 parts of azote in 100 paris of at- 
maſpheric air. 
If the azote in liver of ſulphur be expelled, 


and the oxygen in the red calx of mercury, or 


elaſtic flaid. Ox ed muriatic ecid gas, Or deþhlogifticated mas 
rine acid, which og LA E of 
native oxyd of manganeſe and muriatie acid, being produced 

the tranſition of oxygen from the manganeſe into the muria- 
tic acid. Aumeniac gas, algaline air, or uolalile alcaliue gas, is 
diſengaged by heat from liquid ammoniac ; or, from a mixture 
of ammoniacal muriate, or common ſal ammoniac, with quick 
lime. Hepatic gas, or ſolphuxated hydrogenous gas, is obtained 
from ſolid alcahne fulphures, or livers of ſulphur, by decompoſ- 
ing them with acids. Phoſphorated hydrogenous gas, or ph ſphoric 


gar, obtained by boiling a lixivium of cauſtic pot-aſh with half 


its weight of phoſphorus, and receiving the elaſtic fluid diſen- 
gaged into glaſſes containing mercury. 
M 2 precipitate 
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+ precipitate per ſe, and theſe be mixed, atmo- 
ſpheric or vital air will be formed. ; 
OxvEN Gas conſtitutes about one fourth of 
the atmoſphere, and is compoſed of light, calo- 
ric (3), and oxygen. It is procured, by filling a 
receiver with the green leaves of vegetables, and 
inverting tt in ſpring water, and expoſing it to the 
direct rays of the ſun; the leaves yield a conſi- 
derable quantity of oxygen air, which aſcends to 
the upper part of the receiver, and may be eaſily 
removed from it for uſe. It is produced from 
various other ſubſtances, and particularly from 
nitre, or the metallic calces. One ounce of 
nitre, expoſed to a red, or rather white heat, in 
an earthen retort for about four or five hours, 
will give about 700 cubic inches of oxygen air; 
as this gas contains a quantity of nitrous acid in 
the form of vapour, it may be ſeparated from it 
by agitating the air in lime water. | 
But it is from manganeſe that the greateſt 
quantity of this gas may be procured, and it is 
now the ſubſtance generally uſed. One ounce of 
good manganeſe will, in a red heat, yield more 
than two pints and a half, or about 80 cubic 
inches of elaſtic fluid, one tenth of which tis car- 
bonic acid, and the.reft oxygen gas. ö 


(i) Caloric, latent heat, fixed heat, or principle of heat, is 
only known by its effects; inviſible, imponderable, ſubtile, per- 
vading all bodies, inſinuating itſelf between their particles. It 
melts ſolid bodies, rarefies Aids, and renders them inviſible. 
There are but three ſpecies of the undecompounded bodies, 
which are known to be rendered into the ſtate of gas by coloric; 
namely, oxygen, hydrogen, and nitragen, ire. 


AZOTIC 
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Synonymous Names. 
Vitiated air. 

Impure air. 
AZOTIC GAS, Phlogiſticated air. 

Phlogiſticated gas. 
1 mephitis. 


Is compoſed of caloric, or heat, and a particu- 
lar baſe, capable of becoming ſolid, called azote. 
This ſubſtance, united to different baſes, forms al- 
kalies, and may be conſidered as a real alkalizen, 
or alkalizing principle, in oppoſition to oxygen, 
which 1s the principle of acidity. The -atmo- 
ſphere, therefore, 1s an immenſe reſervoir of the 
principles of acidity and alkaleſcency, without 
being itſelf either acid or alkali. 

Azotic gas may be obtained by expoſing cer- 
tain ſubſtances to atmoſpheric air, which abſorb 
its oxygen; as ammonia, or the volatile alkali, 


which is compoſed of azote, united with hydro- | 


gen. 


Synonymous Names. 
Fixed air. 


CARBONIC Solid air of Hali. 


Cretaceous acid gas. 
An GAS, | Mephitic gas. 
(Aerial acid. 


Is the e of the aerial fluids, being compoſ- 
ed of carbon or charcoal, and vital air or oxygen, 
forming carbonic acid. It is combined with cal- 


Careous 
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3 
careous earth or lime, to which it has a greater 
affinity than to any other; it conſtitutes nearly 
half the weight of chalk, limeſtone, or carbonate of 
lime, &c. converting them into ſaline ſubſtances, 
or carbonates; it is produced by burning lime- 
ſtone, in which the carbonic acid combines with 
caloric, and flies off in the form of gas, leaving 
the calcareous earth pure, or in a ſtate of quick- 
lime; it is produced plentifully by fermentin 
liquors, and is often found in coal mines, called 
the chalk, or chalk damp: it is formed in ca- 
verns, as in the Grotto del Cano, which extin- 
guiſhes flame and deftroys life. Charcoal, on 
burning, unites with the oxygen of the atmo- 
ſphere, and forms carbonic acid, which is alſo 
deſtructive to life, and extinguiſhes-the light of a 
candle. : 

Water abſorbs more than its bulk of this gas, 
and acquires an acid taſte and ſparkling appear- 
ance, and moſt mineral waters owe their ſparkling 
ſpirituous taſte to this gas; and cyder, beer, and 
other fermented liquors owe their brightneſs to 
the carbonic acid which they contain. Water 
thus impregnated is capable of diſſolving a ſmall 
quantity of iron, forming a chalybeate water 
like Spa, or Pyrmont. When fixed alkali is pre- 
viouſly diſſolved in water, it will then abſorb a 
greater quantity of carbonic -acid than common 
water, and forms the aqua mephitica alcalina. 
Limeſtone, or carbonat of lime, cannot be dil- 
ſolved but in a very ſmall quantity in water; but 
pure, or quicklime, can be diſſolved in a conſi- 
' derably greater proportion, forming lime-water, 

which is a teſt of carbonic acid; for it is certainly 
precipitated 
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precipitated by that acid in the form of carbo- 
nate of lime, or limeſtone. If the water be ſatu- 
rated with carbonic acid, it will diſſolve carbonate 
of lime in conſiderable quantity; and if this ſolu- 
tion. be let fall drop by drop on any ſubſtance, or 
the carbonic acid eſcapes, the carbonate of lime 
will be depoſited in the incruſted ſubſtance with 
calcareous earth, and the ſubſtance is ſaid to be 
petrified, 


HYDROGEN() GAS, 
| OR 
INFLAMMABLE AIR, 
Infounable Gas, or Phlogiston of Kirwan. 


Hydrogen, which is the baſe of water, com- 
bined with caloric, forms hydrogen gas, or inflam- 
mable air, diſcovered by Mr. Cavendiſh in 1767. 
It is the lighteſt of elaſtic fluids, being twelve 
times lighter than common air; hence employed 
in air-balloons. It inflames by contact of an ig- 
nited body, but will burn only in contact with com- 
mon, or oxygen, air. It is leſs noxious than the 
carbonic acid: ſuffers no diminution on mixture 
with nitrous air. It is produced during the diſ- 
ſolution of animal and vegetable bodies; hence it 


{&) Hydrogenium (v3goyzwor, from v3up, water, and yiouar, to 
ome, or yewaw, to produce) hydrogen, one of the princi- 
ples of water. 'The baſe of that ic fluid, which was for- 
merly called inflammable air. 
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„ 
is found to come out of ponds, burying- grounds, 
and other places containing animal and vegetable 
matter in a ſtate of decay. Found alſo in the 
earth where inflammable minerals are contained; 
when, combining with -atmoſpheric air, it ſome- 
times ſuddenly takes fire to the danger of the 
miners, and by them called fire. damps. It is 
obtained from moſt kind of bodies; but the 
greateſt quantity may be extratted from zinc, by 
means of diluted vitriolic acid; and from red hot 
iron, by paſſing the ſteam of boiling water over 
its ſurface, In like manner charcoal yields in- 
flammable gas, called hydrocarbonate, combined 
with the carbonic acid gas. It is this aeriform 
fluid which floats frequently on marſhes, and 
being ſet on fire by electricity, or other means, 
gives riſe to the ignis fatuus. Hydrogen gas, has 
the property of diſſolving and ſuſpending a variety 
of ſubſtances, as iron, charcoal, ſulphur, phoſ- 
phorus, &c. hence we have the names of phoſ- 
phoric hydrogen gas, or phoſphuret of hydrogen; 
ſulphuric hydrogen gas, or ſulphuret of hydro- 

gen; with phoſphorus it is called phoſphorated 
hydrogen gas, giving out a ſœtid ſmell, is impro- 
per for reſpiration, and takes fire ſpontaneouſly i in 
coming in contact with the air, accompanied with 
an exploſion; and probably to the diſengagement 
of gas, the ignis fatuus, playing about burying- 
grounds and places where animals are putrifying, 
may be attributed. 

Nirxous ACID GAS is difcagaged from nitric 
acid by various combuſtible bodies, eſpecially 
metals, oils, mucillages, and alcohol. By the 
action of the nitric acid on theſe ſubſtances it be- 
comes 


6 5 1 | 


comes nitrous gas; it extinguiſhes light and de 


ſtroys animals, being totally unfit for animal re- 


ſpiration and combuſtion. It is not diſſolved 
in water, nor does it indicate the leaſt property 
of an acid: by combination with vital air it af- 
fords nitric acid, being itſelf nothing but nitric 
acid deprived of a part of its oxygen, and conſe- 
quently a compound of azote, or nitrogen and 
oxygen, containing, however, more azote and leſs 
oxygen than the nitric acid ; hence are produced 
the varieties of this gas, according to the different 
proportions of azote and vital air. In nitrous 
gas the azote and oxygen are deprived of all that 
quantity of caloric and light which they poſſeſſed 
in the atmoſphere: the oxygen, however, ſtill re- 
tains enough of both theſe principles to occaſion 
a combuſtion, with flame, of ſeveral combuſtible 
bodies when immerſed in it, as a pyrophorus, or 
a ſmall portion of ſulphuret of alkali; the nitrous 
gasis then gradually diminiſhed, and at length pure 
nitrogen gas remains. In this caſe, the oxygen 
of the nitrous gas combines with the inflammable 
body, and thus the nitrogen gas is left in a free 
ſtate ; hence, as has been intimated, it is evident 
that azote, or nitrogen, conſtitutes the baſis of ni- 


trie acid, which obtains its acid property from its 


combination with oxygen. The mixture of one 
part of nitrous gas, and four parts of oxygen gas, 
produces red vapours ; beeauſe the baſes of each 


gas mutually combine, and form nitrous acid gas; 
and the ſuperabundant caloric eſcapes in the 


ſtate of ſenſible heat. If this operation be in- 
ſtituted over mereury, the nitric acid recently 
formed will. remain upon its ſurface, in the form 
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of nitrous acid gas; but if made over water, it is 
immediately abſorbed by it. l 

As azotic gas does not combine with nitrous 
gas, but remains behind when mixed with it, 
Dr. Prieſtley employed nitrous gas for aſcertain- 
ing the proportionate quantity of oxygen gas in 
atmoſpheric air. To this end equal parts of 
nitrous gas and atmoſpheric air are mixed over 
water, and the greater or leſs diminution of vo- 
lume of gaſes determines the relative quality of 
the air examined. 

To aſcertain the purity of atmoſpheric or other 
airs, different kinds of eudiometers have been de- 
icribed by Prieſtley, Magellan, and Abba Fontana. 
A {imple method is deſcribed by Dr. Archer, which 

to have a tube, between two and three feet in 
hay one third of an inch wide, and open at 
one end, a meaſure for the airs; a ſcale careful- 
ly graduated, according to the contents of the 
meaſure, into tenths and hundredth parts, ſo that 
one of the hundredth parts will be about one-fixth 
of an inch. The operator is to fill the tube with 
water, and invert it in.a trough of the ſame fluid, 
and ſet it over a hole on the ſhelf of a trough; 
the tube will remain perfectly full of water, from 
the preſſure of the atmoſphere upon the ſurface 
of the water in the trough. Then fill the air 
meaſure with water alſo, and if it be the air of the 
place to be tried, it is only neceſſary to pour out 
the water, and the air will occupy the ſame ſpace 
in the meaſure as had before been occupied by 
the water. Then convey the air, contained in 
the meaſure, under the ſurface of the water in the 
wough, to the bottom of the tube; . by gently 

turning 
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4 


1 
turning the hand, the air in the meaſure may be 
made to aſcend into the tube, within which it will 
cauſe a portion of the water to deſcend, exactly 
correſponding to the quantity of air that was con- 
tained in the meaſure. Now mark the ſpace 
which the air occupies, by applying the graduated 
ſcale to the outſide of the tube; next take the 
ſame meaſure full of nitrous air, and introduce it 
alſo in the ſame manner into the tube; gently 
agitate the tube, and, after waiting ſome little 
time, apply the ſcale again, and obſerve what di- 
minution has taken place; for if two meaſures of 
the ſame air had been introduced, they would 
occupy of courſe twice as much ſpace within the 
tube as one would have done. But this will by 
no means be the caſe in the inſtance before us; 
for a meaſure of common air, and one of nitrous 
air, will not occupy as much ſpace as two mea- 
ſures of common air, or two of nitrous would, but 
will fall confiderably ſhort of it; and it is in 
proportion to this diminution that the purity of 
the air is aſcertained, the greater diminution de- 
noting the greater purity of the air. Thus, if one 
meaſure of nitrous air be added to one of any 
other kind of air, and the diminution be 145, 
the meaſure of the teſt will be 1.26. The ni- 
trous acid being compoſed of nitrous air and 
oxygen air, whenever theſe two airs meet, they 
put off their aëriform ſtate, and become liquid 
nitrous air; which, as it mixes with the water, 
no longer impedes the aſcent of that fluid in the 
tube. 
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The ſpecific gravity of different kinds of air: 


A cubic inch of atmoſpheric air weighs 385. 
FX dephlogiſticated = 420. 


2 L 377. 

* 570. 
inflammabfe 38. 
nitrous +» - $99. - 
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SECT VI. 
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Directions for collecting and diſtinguiſhing 
Foſſil ſubſlances, including Seltn Karte 
Metals, and Inflammables. 2 4 


12 write particularly upon theſe objects of 
natural hiſtory is not the preſent deſign, but 
to give ſuch general inſtruQtions, as may aſſiſt a 
traveller, in the choice of foſſil bodies, till fuller 
inſormation can be procured, which the numerous 
modern authors on theſe ſubjeas afford. In the 
arrangement adopted, I have principally had in 
view that by Dr. Babington ; and his own and the 
other references annexed to the deſcriptive hiſto- 
ries, will point out the principal writers on the 
ſubjefts of diſcuſhon. ml e 
| The traveller ſhould be furniſhed with flint and 13 
ſteel, and the mineral acids; at leaſt with the © 
nitrous, and volatile acids; a hammer alſo will be 
neceſſary, to break bodies too bulky to bring 
away, | 
4 blow- pipe is likewiſe an uſeful article; by 
blowing long and forcibly through ſuch an inſtru- 
ment, "oo the flame of a candle, by which the 
point of the flame may be directed againſt the 
body to be examined, it will frequently diſcover 
whether it is a calcareous, vitrifiable, or refrac- 
tory ſubſtance; and for greater preciſion, experi- 
| ments 


— 
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ments for the ſame end may be afterwards made 
at the fire-ſide, on a charcoal fire. Even a to- 
bacco-pipe may be uſed as a crucible in a com. 
mon fire. 

The colleftor ſhould alſo attend to as many of 

the following particulars as poſſible. 
1. When any article is collefted, mark it by a 
number, or ſome ſign of diſtinction, referring to 
a catalogue, with all the particulars that may be 
known relative to it; as, 

2. Where it was found. 

3- In what quantity, whether ſcarce or abun- 
dant. 

4. If on the ſurface of the earth, or at what 
depth. 

5. In what poſition, whether horizontal, per- 

icular, &c. And with what other foffil bodies 
It was found; as clay, ſtone, ſlate, mineral, &c. 

6. Whether i in ſtrata, or looſe nodules. 

7. The depth and thickneſs of the ſtrata, how 
they incline, or to what points of the com mpaſs they 
tend; or if level or horizontal; whether they 
have perpendicular or horizontal fiſſures, and 
what foſſil bodies are contained in theſe fiſſures. 

8. All high mountains and hills, eſpecially their 
fides, are to be ſearched; the ſhores alfo of the 
ſea, with their banks, and the cliffs. adjacent, and 
the falls of caſcades, rivers, and great gullies. 

The fituation of mines, pits, — quarries, 
whether i in a valley or hill; and the diſpoſition o 
the ſtrata, whether horizontal, inclining, &c. their 
thickneſs, and the depth they lie; and what other 
foffils are imbedded in the ſtrata, or in the neigh- 
bouring caverns, fiſſures, partings, &c. 

10. The 


/ 
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10. The waters of mines ſhould be examined, 
whether pure, taſteleſs, purgative, vitriolic, or 
chaly beate, &c. 

11. The damps and 5 of mines, and what 
are the conſequences or effects of them; in what 
ſeaſons and ſtate of the air they are chiefly ob- 
ſerved; and what temperature the air bears in 
different depths of ſuch mines. 

12. The account given by the natives, inha- 
bitants, miners, workmen, &c. who may be ac- 
quainted with the ſubject. 
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SALTS, 
1. StpLn SALTS, | 
Having radicals, which are 4imple and known, 
A. ACID. All acids refemble one another in 
taſte; in their manner of giving a red colour to 


vegetable ſubſtances; in their common tendency 


to combine with earths, alkalis, and metallic oxyds. 


Synonymous Names. 
Gas ſylveſtre. 
Spiritus ſylveſtris. 
Fixed air. | / 


I Aerial acid. : 
1 Carbonic. Atmoſpheric acid. 
Mephitic acid. | 
Cretaceous acid. 
Carbonaceous acid. 2 


See Seat. V. page 45, 85. 
Anal. Carbon. 17. Oxygen 83. Chaptal. 


Synonymous Names. 
Volatile narcotic ſalt of vitriol. 

8 . } Sedative ſalt. 
: oy Boracie. Acid of borax. 
Boracine acid, 


This 


3 . 5 
This acid is dry, cryſtallized in hexahædral 
plates, almoſt inſipid, ſcarcely ſoluble, fuſible with 
llices into a glaſs, very feeble in its affinities, and 
liable to yield up the terrene and alcaline baſes 
to almoſt any other acid. 


Synonymous Names. 
[Acid of ſulphur. 
c. Sul- } Vitnohic acid. 
phuric. ] Oil of vitriol. 
Spirit of vitriol. 


| Sulphureous acid. 
Sulphure- ] Volatile ſulphureous acid. 
ous. Phlogiſticated vitriolic acid. 
Spirit of ſulphur. 


The $ulþhuric acid is formed from fulphur 
and oxygen, by the combuſtion of the fulphur; 
inodorate, twice as heavy as water, and leſs vola- 
tile, very cauſtic; affording ſulphureous acid 
and ſulphur, by its decompoſition with red Foe 
coal, metals, &c. forming ſulphates (Y) with the 
earths alkalis, and metallic oxydes. 

Anal. Sulph. 72. Oxygen 28. Berthollet. 


Sulphureous acid is highly odorate, volatile, 
gaſeous, deſtruftive io blue vegetable colours, 
and fit to cleanſe away ſpots made with theſe co- 
lours on a white ground; abſorbing, by ſlow de- 
grees, the oxygen from the air, and from various 


l. 


(1) Salts formed by the ca of the ſulphuric acid 
— different baſes, decompoſable by charcoal, &c. into ſul- | 4 
phures. | | | '\ T1 
: ; | 0 acids | 
his 


„ 
acids and oxydes; forming ſulphites n) with the 
earthy and alkaline baſes, 8 


2. ComrounnD SALTS. 


A. Base POT-ASH, or Vegetable, caustic, 
fixed alkali, The impure ſalt, containing alkali, 
which is obtained by evaporating the aqueous ſo- 
lution of wood aſhes to dryneſs ; it is then ſolid, 
white, cryſtallized in rhomboidal plates, 


Synonymous Names. 
Fixed falt of tartar. 
Vegetable fixed alkali. 
of Pot-ash, or Aèrated vegetable fixed alkali. 


pot-aſh audited Cretaceous tartar, 
8 I Mephitic tartar. 
ed with carbonic | P 


a. Carbonate“ 


” Mephite of Pot-aſh. 
__— Nitre fixed by itſelf. 
„ > *- Alkaheſt of Van Helmont, 

It forms regular cryſtals, which reprefent tetrahz- 
dral priſms, terminating in ſhort tetrahædral points; 
has an urinous taſte, and changes the ſyrup of 
violets F Acid 23. Alkali 70. Wa- 
ter 5. Bergman. | | | 

(m ) Salts formed / by the combination of the ſulphureous acid 

with diffetent baſes, and ro the contact of almoſt any acid, 
the ſmell of burning ſulphur with efferveſcence.. . - - 


A ſalt formed by the union of carbonic acid with diffe- 
rent baſes, VV 


b. Muriate 
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b. Muriate® of Pot-ash, or Febrifuge ſalt of 
Sylvius; compoſed of muriatic acid and pot-aſh ; 
is found in its native ftate in ſe#-water ; in the 
mother earth of nitre manufaftories; in various 
ſalt-ſprings; has rhomboidal or octahædral cryſ- 
tals.— Anal. Acid gt. Alkali 60, Water 8. Berg- 
man. « 


x 


2 

c. Mtrate of Pot-ash, Mitre, or Saltpetre; 
formed by the combination of nitric acid and 
pot-aſh. It is found in the fiſſures of lime-ſtone 
kilns, near Molfetta, in the kingdom of Naples; 
in various waters, and even in rain; and in the 
freſh juices of many plants.—Fnal. Acid gg. 
Alkali 49. Water 18. Bergman, 


Synonymous Names. 
| | Vitriol of pot-aſh. 
| „„er | Sal de duolus. 
15 baude Vitriolated tartar. 
Lei I Arcanum duphcatum: 
9 al polychreſt of Glaſer. 


compoſed of the ſulphuric acid and pot- aſh: 
ſcarcely ever found native.— Anal. Acid 40. Al- 
kali 52. Water 8. Bergman. 


*: Salts formed by the ubion of the muriatic acid with dif- 


+ Salts formed by the cambination of the nitric acid with 


different baſes. 


8 46 = ie 17 E s 
t Salts formed by the combination of the ſulphuric acid 


with different baſes. | 
5018 O 2 Base 
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B. Base SODA. Cauſtic ſoda, marine alkali, 

or mineral alkali united to carbonic acid, which 

is obtained from the aſhes of the kali; ſpinoſum, 
and of any ſea plants. | 


Synonymous Names. 
Natrum or natron. 
Baſe of marine ſalt. 
Marine or mineral alkali. 
| | Cryſtals of 1 
"a 3 Cretaceous ſoda. 
ke ergy Atrated ſoda. .. 
Y on» ¶Efferveſcent ſoda. 

. | Mephite of ſoda. _ 

- | Atrated mineral fixed alkali, 
Efferveſcent mineral fixed _ 
(Chalk of ſoda. 2 


is a perfeR neutral alt, conſiſting of the carbohic 
acid, and pure or cauſtic ſoda; has rhomboidal 
cryſtals. Found in Hungary, Egypt, Perſia, the 
Eaſt Indies, and China;, is found ready formed 
on the ſurface of the earth;—Anal. Acid 16. 
Alkali 20. Water 47. Delamethrie. 


b. Borate® of Soda. " Greyiſh and greeniſh 
white, moſtly in tabular, ſix-ſided priſms. Found 
on the ſnow mountains ↄf Tibet, &c;—4nal. 
Acid. 34. Alkali 17. Water 47. Delamethrie. 


c. Muriate of Soda, or marine alt, or culi- 
nary falt. Cryſtallized in cubes, 9 


* Borax « Tinkal 
fibrous 


_ | 
fibrous, compact. Anal, Acid 532. Alkali 42, 
Water 6, Bergman. 


d. Sulp hate of Soda. PORTS. ſalt, or vitriol 
of ſoda. ulpheric acid with ſoda.— Anal. Acid 
27. Alkali 15. Water 38. . 


c. Nitrate of Soda. Cabie nitre, or e 
dal nitre formed by the combination of the nitric 
acid and ſoda. 


Synonymous Names. 


0. e AA Cauſtic volatile alkali. 


Fluor volatile alkali. 
Volatile ſpirit of ſal ammoniac. 


Ammoniacal chalk. 
Cretaceous ammoniacal ſalt. 
Concrete volatile alkali. 
Ammoniacal mephite. 
Engliſh ſal volatile. 


MONIAC, 


a. Carbonate of 
Ammoniac, 


. 


Sal ammonia united to carbonic acid. Anal. 
Acid 45. Alkali 43: Water 12. Bergman. 


b. Muriate of Ammoniac, ſelene: ſal ammo- 
niac, or muriated ammomac, compoſed of the 
muriatic acid and ammoniac, or the volatile 
alkali. It is found ready formed near the cra- 
ters of volcanos, and in Tartary, In Egypt it is 
prepared in great abundance by ſubiiming the 
ſoot, obtained from the combuſtion of animal ex- 
erements.— Anal. Acid 52. Alkali 40. Water 
8. Delamethrie. 


c Nitrate 


F 202 J] 
c. Nitrate of Ammoniac; ammoniacal nitrous 
falt, or ammomiacal nitre ; a combination of the 
nitric acid and ammoniac. It is generated ſpon- 
taneoufly in the mother earth, or faltpetre ma- 
-nufaQortes, though but in ſmall quantities; mixed 
with nitrate of pot-aſh.— Anal. Acid 46. Alkali 
40. Water 14. Delamethrie, 


d. Sulphate of Ammoniac; ammoniacal vitri. 
olic ſalt, ammoniacal ſalt (ſecret of Glauber's) 
or ammoniacal vitriol, formed by the ſulphu- 
ric acid and ammoniac ; concrete.—Anal. Acid 
42. Alkali 40. Water 18. Delamethrie, 


"CLASS 
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CLASS 1. 
k A R T H s. 


EARTH are ſuch bodies as are inodorous, in- 
ſipid, pulverulent or friable, not flammable, ſcarce- 


ly ſoluble in water, unchangeable in the fire; 


when heated, either by themſelves or with in- 


flammable bodies, do not acquire metallic ſplen- 
dour. way 


I. Homoctntovs or SMP IE EARTAS. 


Thoſe earths which have not hitherto been | de- 


compounded, are termed elementary, homogene- | 


ous or {imple earths. Of this kind are the fol- 
lowing nine. A. Lime or calcareous earth. B. 
Stranthian earth. C. Baryte or ponderous earth. 
D. Magneſia or earth of bitter ſalt. E. Alu- 
mine or argillaceous earth. F. Silex or ſiliceous 
earth. G. Adamantine earth. H. Jargon earth. 
I. Sidnean earth; this laſt, however, is doubtful 
as an elementary earth. 


A. LIM E. 


a. Pure lime, cauſtic or pure calcareous earth, 
in a ſtate of mixture with aëh rated calcareous 


earth, has hitherto been found only at Bath, and 


near the craters of ſome ancient volcanos. 
b. Carbonate 


* 
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Synonymous Names, 
Chalk. 
| Limeſtone. | 
Calcareous mephite. 
b. Carbonate of } Atrated calcareous earth, 
Lime,  Efferveſcent calcareous earth. 
Calcareous ſpar. 
Cream of lime. 2 
Calcareous carbonate. 


efferveſces with acids, convertible into pure, or 
guick-lime, by calcination; is then ſoluble in 680 
times 1t's weight of water, forming lime-water, in 
which action it gives out it's latent heat, cauſing the 
maſs to become hot.— Anal. Carbonic Acid 34. 
Lime 55. Water 21. Bergman. Here may be 
included ſtalactites, marble, limeſtone, chalk, zufa, 
ganih, 6 


c. Swine-stone, carbonated lime impregnated 


with petroleum ; colour, Iſabella yellow, bluiſh, 


or blackiſh, or yellowiſh grey, is opaque, com- 
paQ, and partly of a glittering appearance ; when 
broken, exhibits a ſplintery or conchoidal ap- 
pearance; when pounded or ſcraped, it emits 
an urinous or alliaceous ſmell. Anal. Carbonate 
of lime impregnated by petroleum. Kirwan. 


d. Sidero-Calcite, pearl ſpar : colour of a white 
greyiſh, yellowiſh, or reddiſh white ; found amor- 
phous, cellular, rounded, but moſtly cryſtallized; 
externally metallic or pearly ; efferveſces with 
acids, Anal. Carbonated lime 60. Oxyde of 
magneſia, 35. Iron 5. MWoulfe. | 

| e. Bary!o- 
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e. Baryto-ealcite, of a dark; or light grey, al- 
moſt white; rounded form, or cryſtallized in 
quadrangular priſms ; efferveſces with acids. 
Anal, Carbonated lime g2. Carbonated baryte 
8. Bergman. Shel 


f. Muri-calcite, Compound ſpar, of an olive co- 
lour, clayey appearance; ſtony, amorphous,* and 
cryſtallized. Anal. Carbonated lime 52. Carbon- 
ated magneſia 45. Iron and manganeſe g. Klaproth. 


g. Argentine, Scheifer ſpar, amorphous, foli- 
ated, Anal, Carbonated lime, with magneſia, 
argill, and iron. Kirwan. 


h. Supersaturated with carbonic acid, Dolomite, 
or elaſtic marble, pure or greyiſh white, yellowiſh 
white, or light red; ſurface rough and uneven ; 
fracture conchoidal or granularly foliated. Ef- 
ferveſces ſlowly with acids ; phoſphoreſces when 
ſtruck in the dark, or when laid on red-hot iron. 
Anal. Lime 44, 29. Carbonic acid 46, 1. Argill 
5, 86. Magneſta 1, 4. Iron , 074. Saussure, jun. 

| Synonymous Names, 
Fluor ſpar. 
| Vitreous ſpar. 
i. Fluatet of lime, Cubic ſpar. 
| | Phoſphoric ſpar. 
{ Sparry flaor. 

Nearly inſoluble in water, does not efferveſce with 
acids, nor ftrike fire with fſteel.; is more or lefs 
tranſparent, and exhibits various colours; it's 

Amorphous, ex « prriv. et gn, form. 

+ A ſalt formed by the combination of the fluorig acid with 


different þafex, - _ 
-P ; x - Hirſace, 
b 4 IS. 
APY Wa 
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ſurface, when ſcratched with a knife, appears 
greaſy ; it generally crackles and phoſphorates by 
heat, except the colourleſs, which becomes elec- 
tric when rubbed ; and the coloured kinds. loſe 
their colour by heat ; but by a ſtrong heat ig 
melted, Anal. Fluor acid 16. Lime 57, Wa- 
ter 27. Scheele. Oxyde of manganeſe 3. Oxyde 
| of f iron 1. Pot-aſh 18. Vauquelin. 


Synonymous Names. 


Earth of bones. 
k. P A Calcareous phoſphate. 
lime. Animal earth. : 


Apatite, 2 various, olive green, bluiſh, yel- 
lowiſh and chocolate brown ; found cryſtallized 
in three and ſix-ſided priſms ; ; in fix and eight- 
ſided plates, variouſly modified, ſhining and of a 
greaſy luſtre, texture laminated, ſemi-tranſparent, 
Anal, Phoſphoric acid ; lime 55 Klaproth. 


Sy nonymous Names. 
"Vitriol of lime. 
. Sulphate of < Calcateous vitriol, 


Selenite, 
lime, 


Gypſum. 
\ Plaſter of Paris, 


does not efferyeſce with acids; found in moſt 
parts of the earth and in water ; ſoluble in about 
500 times it's weight of water; it reſembles the 
calcareous ſpar, and i is found in ſolid maſles, of- 
particular orm, cryſtallized into hexagonal * 
priſms, terminating in an edge, or in rhomboids, 
or cuneform, tabular or lenticular ; texture fi- 
* Hexagonal, ex 18, ſex; et yur, angulus, 

. ht | A brous 
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broiis, of laminated.” Anat. Sulphuric acid 16. 


Lime 57. Water 27. Scheele. 
B. STRONTIAN, or Scottiſh earth, fo called 


from Strontian in Scotland; never found pure. 
Sulphate of Strontian is ſaid to have been 
found in great quantities in the neighbourhood of 
Briſtol. At Ham-green alſo, a variety of this rare 
produQtion is found breaking through the ſoil, in 
ſuch large maſſes, that it has been made uſe of in 
mending the roads. 


a. Carbonate of Strontian, strontianite; hither- 
to found in a mild ſtate united to fixed air; in 
ſolid maſſes, of a fibrous texture, ſtriated. Like 
limeſtone, it loſes it's air in a ſtrong heat, and 
then forms a lime, heavier than common lime, 
and more ſoluble in water. This lime-water has 
the ſingular property of affording, when ſaturated, 


compreſſed rhomboidal cryſtals, which are nothing 


but pure lime. Anal. Carbonic * 26, 5. 
Stronthian 73,5. Kirwan. 


C. BARYTE, Ponderous earth ; never found 
in a ſeparate or pure ſtate, but with the ſulphu- 
ric acid, in the ſtate of ponderous ſpar or ſulphate 
of baryte; or with the carbonic acid, carbonate 
of baryte, or mixed with other earths; 


Synonymous Names. 


Barotic or ponderous chalk. 5 


Atrated ponderous earth. 
Efferveſcent barotes. 

Barotic mephite. 

_Barolite. . 2 . 
P 32 found 


a Carbonate of. 
Baryte, 
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found in \ ſolid maſſes, and cryſtallized, n 
priſms, terminating in ſix- ſided pyramids texture 
ſhining, radiated, — brittle and ſemi- tranſ- 
parent; efferveſces with diluted nitric and muri- 
atic acids, and is entirely diffolved by them. Ex. 
poſed to a ſtrong heat, it parts with it's carbonic 
acid, and combines with heat, and like lime is 
foluble in water. Anal. Acid 20,8. Baryte 
78,6. MWithering. | | 
enen ang 

Heavy or ponderous ſpar. 
b. ls phate of Parodi vitriol. 5 

. L Baroſelite. | 


found in ſolid maſſes, cryſtallized, approaching to 
an earthy ſtate, and the tranſparent kind is elec- 
tric ; is four times heavier than water. When ex- 
poſed to heat, and to the ſun, it has the property 
of abſorbing light, which it emits in the dark. 
Like metals, it 1s precipitated from it's combina- 
tions with the different aeids, by the pruffiate of 
pot-aſh*. Anal. Sulphuric acid 82,8. Baryte 
67, 2. Mitlering. | 


Bolognian Stone. Anal. | Sulphate of baryte 
62. Silex 16, Argill 15. * Sulphate of lime 6. 
Water 2. Arvidson. 


c. Liver-stone, of a greyiſh; or greyiſh black 
colour; texture foliated, ſtriated; does not ef- 
ferveſce with acids; when heated, or rubbed, it 


 * Salts formed by the union of the Pruſſie acid, or colouring 
matter of Pruſſian blue, with diſſarent baſes. 
- ems 
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| emits a ſmell of liver of ſulphur. Anal. Sulphate 
| of baryte 38. Silex 33. Sulphate of argill 2a. 
| Sulphate of lime 7. Petroleum 3, Bergman. 


D. MAG NES is never faund naturally 
| pure, but generally combined with the ſulphuric 
| acid, in the form of Epſom ſalt, ſal amarus, or 
ſulphate of magneſia. 72 | 


a, Calci-murite, amorphous, earthy ; colour 
blue or olive green; of the conſiſtence of clay. 
Anal. Silex 30. With carbonate of magnelia 
and iron, 


b. Argillo-murite, of a looſe earthy texture; 
greeniſh yellow colour, eonſiſtence earthy, Anal. 
Magneſia, 13. Silex 50. Argill 10, Lime 3. 
Oxyde of iron o,9. Water 13. Kirwan. 


c. Silici-murite, Martial muriatic ſpar, amor- 
phous, foliated. Anal. Silex 30. With carbo- 
nate of magneſia and iron. Kirwan, 


TF a, * . * * —_ 


d. Talc, Talcite, Venetian talc, or Shiſtoſe talc. 
Generally of a greeniſh or ſilvery white luſtre, 
like mother of pearl, ſoft and ſemi-tranſparent ; 
texture laminated, foliated, and grealy, or of a 
ſoapy feel ta the touch ; does not efferveſce with 
c acids. Anal. Magneſia 44. Silex 59. Argill 6. 


7 e. Lapis Ollaris, Pot- ſtone, or Indurated tale; 
of a pale yellowiſh and greeniſh grey, reddiſh grey, 

S or white colour, with micaceous particles; found 

" in 


9 


iP 


| 
| 
1 
| 
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in amorphous maſles, of a lamellated texture ; 
feels greaſy, does not adhere to the tongue; be- 
comes hard in the fire. Anal, Magneſia 38. 
Silex 38. Argill 7. Iron 5. Carbonate of 
lime 1. And a trace of fluoric acid. Weigleb. 


f. Steatites, Fatty ſtone, of a greyiſh, yellow- 
Hh, or greeniſh white, with a ſhade of green co- 
jour; found in amorphous maſſes, of an earthy, 
ſplintery texture, lamellated; the thin lamina 
ſemi-tranſparent ; ſoapy to the touch, does not 
adhere to the tongue. Anal. Magneſia, 20, 84. 
Silex 48,42. Argill 14. Iron 1. Air and 
Water 16. Klaproth. 


g. Serpentine, of a deep, blackiſh, olive green, 
ſeldom yellow, ſometimes crimſon red, bluiſh and 
greeniſh grey; generally exhibits various colours, 
like the ſkin of a ſerpent; found in ſolid maſſes; 


when broken has a dull appearance, ſmooth to the 


touch, and takes a poliſh. Anal, Magneſia 35- 
Silex-45. Magnetic iron 14. Carbonate of lime 
6,25. Argill 0,25. Knock, 


h. Cklorite, of a light and dark green colour, 


or greeniſh brown ; of a ſcaly texture and glitter- 


ing appearance ; feels grealy or earthy ; gives 
an earthy ſmell, when breathed on. It melts into 
a dark, black, compact ſlag, and thus becomes 
magnetic. Anal. Magneſia o, 39, 47. Silex 0441 5- 
Argill o, 613. Lime 0,015. Iron 0, 1015. 
Air and water, 0,015. Hoehfner. | 


. Asbestos, 


re 8 Þ 
i. Asbestos, of a leek or olive green colour, or 
grey ; feels grealy ;. breaks into parallel, ſtriated, 
and ſometimes curved, fibres or ſplinters; does 
not efferveſce with acids. Anal. Carbonate of 
magneſia 16. Silex 63,9. Carbonate of lime 
12,8. Argill 1,1. Oxyde of iron 6. Bergman. 


k. Amianthus, of a green of greyiſh, or filvery, 
white, ſometimes olive green ; breaks into flex- 
ible, and moſtly parallel, filaments ; ſoft and 
greaſy, ſomewhat tranſparent. Anal. Carbonate 
of magneſia 18,6. Silex 64. Carbonate of lime 
6,9. Baroſelenite 6, Argill 3,3. Oxyde of iron 
12. Bergman. | 


1. Suber Montanum, cork-like, or reſembling 
brown wood; it is opake, elaſtic, of a flaty 
curve, and irregularly fibrous texture. Anal. 
Carbonate of magneſia 22. Silex 62. Argill 2, 8. 
Carbonate of lime 10. Oxyde of iron 3,2. 
Bergman. | LEE 

m. Anctynolite, amorphous, lamellated, ſtriat- 
ed, and fibrous; in compreſſed hexahedral priſms 
with ſmooth ſurfaces. Anal. Carbonate of mag- 
neſia 20. Silex 64. Carbonate of lime , g. 
Argill 2,7. Oxyde of iron 4. Bergman. 


n. Jade, of a dark leek green or bluiſh colour; 
ſurface ſmooth, ſometimes uneven; in detached 
round maſſes, or inhering in rocks; of a ſplin- 
jery texture; feels grealy, Anal. Carbonate of 
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magneſia gs. Silex 47. Carbonate of lime g, 
* Argill 4. Oxyde of iron 9. Hoepfher, 


o. Baikatite, cryſtallized in tetrahedral priſms, 
entite or truncated, with oblique priſms ; and in 
hexahedral priſms. Anal. Magnelia 30. Silex 
44. Lime 20. Oxyde of iron 6. Lowitz. 


p. Boracite, found only in the mountain of 
Kalkberg, near Luneburg ; colour greyiſh white, 
inclining to purpliſh ; cryſtallized in cubes, with 
truncated edges and angles; does not efferveſce, 
or diſſolve in acids, unleſs heat be applied. Anal. 
Boracic acid 68. Magneſia 13. Lime 11. Si. 
lex 1. Argill 1. Iron 1. Mestrumb. 


E. ARGILL, or Alumine, aluminous, or argil- 
lacedus earth x the earth contained in ſulphate of 
alumine, or common alum, has no taſte, and is in. 
foluble, hardens in the fire, although diviſble in 
water, contracting in it's dimenſions, and when 
expoſed to an extreme heat, becomes ſo hard as 
10 ſtrike fire with ſteel. IHE 


a. Seulphate of Alamine, or alum, is an earthy 
falt, which conſiſts of the ſulphuric acid and alu- 
mine. A | 


b. Carbonate of Argill, Lac lunæ. Colour pure 
white, found in neſts, m compatted, rounded, kid- 
ney-form maſſes. Conſiſts of carbonic acid, ar- 
gill and ſome lime. Schreiber. 


"he Cay, Pipe Clay, white, very little greaſy W 
| | c 


27% .» 0 


to 


* 
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the touch, friable and ftains the fingers ſlightly, 
diffuſible in water and duttile ; effervelces. a lit- 


tle with acids. Anal. Carbonate of argill and 
filex. 


d. Poreelain Clay, white, and greyiſh, ſoft to PL 
touch; when mixed with and moulded into veſ- 
ſels, and expoſed to a ſtrong heat, aſſumes the ap- 
pearance of a ſemi-tranſparent glass; ; ſtrikes 0 
with ſteel; is not acted upon by acids; and 
ſerves it's ſhape. Anal. Argill 60. Silex by 
Wedgewood. / 


e. Lithomarga, Mountain ſoap, friable, indu- 
rated, amorphous ; texture frequently polilhed, 
ſlaty, conchoidal; colour white, yellowiſh or 
reddiſh white; emits a phoſphoreſcent light, when 
rubbed in the dark with a pin; ſoft and ſoapy to 
the touch, abſorbs water rapidly, and retains it 
for a long time. Anal. Argill 11. Silex 60. 
Carbonate of lime 5/7. Carbonate of magneſia 
0,5- Oxyde of iron 4,7. Air and water 18. 
Bergman. 


f. Pullers Earth, greeniſh white. colour, or 


greyiſh white, receives a poliſh from friction; 
does not adhere to the tongue; feels ſomewhat 
greaſy ; falls into powder in water. Anal.” Ar- 
gill 0,25. Silex 0,51. Carbonate of lime o, og. 
Carbonate of magneſia 0,007. Oxyde of iron 
0,03, Moiſture and air 0,15. Bergman. 

g. Bole, particles very © ſmall, and cohere 
The ey S:: | Lightly ; 
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llightly; ſoftens eafily in water, but is not fit for 
pottery; feels greaſy ; acquires a poliſh by light 
friction; of different colours, the red called Ar. 
menian bole, uſed for red pencils. The Terra 
Lemnia, which belongs to this tribe, contains filex, 
argill, magneſia, calcareous earth, iron and water. 
The indurated bole, or red chalk, is hard and 
brittle, and intimately united with oxyde of iron, 
Anal. Argill 19. Silex 47. - Carbonate of lime 
5,4, Carbonate of magneſia 6. Oxyde of iron 
5,4 Water and air 17. Bergman. 


b. Tripoli, ſo called from the place whence it 
was firſt brought to us; colour whitith, grey or 
ochre yellow; is found ſolid; has a dull and ear. 
thy appearance when broken; is ſoft and ſandy 
between the teeth; abſorbs water with a noiſe, 
during which air bubbles are expelled; does not 
efferveſce with acids, unleſs mixed with marl, 
which it often is. Anal. Argill 7. Silex go. 
Iron 3. Hasse. | 


i. Lepidolite, amorphous, foliated. Anal. 
Argill 38,25. Silex 54,5. Oxyde of iron and 
manganeſe 0,075, Water and air 2,5. Xlapr. 
Silex 54. Alumine 20. Fluate of lime 4. Oxyde 
of manganeſe 3. Oxyde of iron 1. Potaſh 18. 
Vauquelin, Lelievre. | 


k. Sappare, Cyanite, compoſed of long laminz; 
white, with ſhades of ſky or Pruſſian blue; luſtre 
like mother of pearl; it is rather brittle, ſemi- 
tranſparent, ſoft, and can be ſcraped with a knife; 
feels to the touch like talc. Anal. Argill 67. 

| Silex 
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Silex 13. RE 13. Iron 5. Lime 2. 
Saussure, jun. 


l. Mica, lamellated 8 the laminæ ſome- 
times of conſiderable ſize, ſemi-tranſparent, and 
| the Muscovy glass in theſe laminz is quite tranſpa- 

rent, and is uſed for windows and lanterns; flex- 
ible and elaſtic ; is found of various colours, from 
filver white to blackiſh, Anal. Argill 28. Si- 
lex 38. Magneſia 20, Oxyde of iron o. 
| Kirwan. X 


m. Micarelle, found in granite ;, of a browniſh 
black colour ; texture foliated. Anal. Argill 
63. Silex 29. Oxyde of iron 7. Klapr. Anal. 
Argill 63. Silex 29. Oxyde of iron 7. Kirwan. 


n. Hornblende, Baſaltic hornblende, Common 
hornblende, Schiſtoſe hornblende, found of various 
degrees of hardneſs, but never ſo hard as to ſtrike 
fire with ſteel; blackiſh or deep green colour ; 
cryſtallized in "ix-fided priſms, the ends acumi- 
nated by three faces; and alſo terminating vari- 
ouſly ; cryſtals internally ſhining ; the texture ex- 
hibits diverging radiations. Anal. Argill 27. 
Silex 58. Lime 4. Magneſia 1. Lime g. Berg- 
man, Conf. Kirwan. 


o. Resþlendent Hornblende, Labrador horn- 
blende, Schiller ſpar, colour greyiſh black, ſome- 
times with a ſhade of copper red, reſembling La- 
; brador ſtone; texture lamellated ; the lamellæ 
; curved. Anal. Argill 17. Silex 42. Magneſia 
11. Iron 28. Gmelin. 

22 p. Basalt, 
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p. Basalt, Trap, Wakken, Mullen, Krag; colour 
blackiſh green, and ſometimes deep black; cryſ- 
tallized in fix and eight fided priſms, cuneated on 
the ends; it's ſurface ſhining on being broken; 
when longitudinally, the lamellæ are parallel. Anal. 
Argilt 13. Silex 30. Carbonate of lime 8. 
Iron 28. Magneſia 2. Bergman. Conf. Vi- 
thering. "= 


q. Calp, flaty, amorphous. Anal. Argill, filex, 
and iron, with fifty per hundred weight of carbo- 
nate of lime. Kirwan. 1 

r. Argillaceous Schistus, Argillite, Killas, Gra- 
pholite ; colour bluiſh or bluiſh grey, purpliſh or 
black; amorphous and flaty: Anal. Arglll 25. 
Silex 60. Magneſia 9. Iron 6. And ſame pe- 
troleum. Kirwan. : 


\.. Novaculite, Turkey hone, amorphous and 
ſlaty. rid | | 


F. SILEX, is rough to the touch, cuts glaſs, and 
ſcratches metals; is infuſible, and inſoluble in 
moſt acids, except the fluoric, forming Derbyſhire 
ſpar ; ſoluble in alkalies, with the aſſiſtance of heat 
forming glaſs; found in moſt ſtones that ſtrike 
fire with ſteel. | 


a. Diamond, cryſtallized in oftohedrons* and 
their varieties; and in dodecahedronst and icoſa- 


5 


* Otohedrons, ex oxſw, eight; et ga, baſis. 
I Dodecahedral, ex dodena, twelve; et ia, baſis. 
| hedrons 


* 
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hedrons* and their varieties, indeterminate ; found 
in a ſandy earth in the hither peninſula of India, 
in the iſland of Borneo, and in the Brazils. Dia- 
monds are of a lamellated texture, and may be 
ſplit by a blow, in a proper direction; cut all 


other ſubſtances, and take a moſt exquiſite po- 
liſh. 


b. Sapphire is next in banineſs to the diamond; 
the ſtone worn by the high prieſt of the Jews; of 
a ſky blue. colour, ſometimes inclining to pink, 
ſometimesalmoſt white, and then called lux sap- 
þhire ; it is found cryſtallized in lengthened hexa- 
hedral priſms joined baſe to baſe. Anal. ' Silex 


35. Argill 58. Carbonate of lime 5. Iron 2. 


Bergman. 


7 Topaz of Brazil, colour various, the true 
oriental is almoſt colourleſs, or pale yellow ; the 
Brazil is of a fine, yellow, tranſparent amber, cryl- 
tallized in tetrahedral rhomboidal ii termi- 
nated by tetrahedral pyramids. 


d. Topaz of Saxony, cryſtallized in four-ſided 
rhomboidal priſms, terminating from the ſides in 
flat four-fided pyramids, longitudinally ftriated, 
and of a foliaceous texture. Anal. Silex 52, Ar- 
gill 44, Lime 2. Iron o, og. Wiegleb. 


e. Beryl Siberia, colour greyiſh green, verg- 
ing on the apple green, more rarely bluiſh green; 
cryſtallized in equi- angular hexahedral priſms 
longitudinally ftreaked : becomes electric by 


8 * ex t viginti; et ga, baſis. 
friQion, 
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friction, but one of it's poles is attractive whilſt 
the other is repulſive. Anal. Silex 61. Ar- 
gill 29. Calx 2. Iron 3. Seven parts loſt, 
Herman. 


f. Ruby, of a crimſon, deep red colour, which it 
retains in the fire; cryſtallized in oftohedrons and 
their varieties, and double four-fided, ſeldom fix. 
fided pyramids. Anal. Silex 16. Argill 76. 
Lime 1. Iron 3. Klaproth. 
g. Emerald, Smaragdite, of a pure green colour, 
which it loſes in the fire, as well as it's weight; 
cryſtallized in hexagonal priſms, either perfect or 
_ truncated on the angles or edges, terminating in 
truncated pyramids; the 0 moſtly ſmooth 
on the ſurface, ſhining and tranſparent in vari- 
ous degrees. The light green coloured oriental 
emerald is reckoned the beſt. Anal. Silex 24. 
Argill 60. Lime 8. Iron 6. Klaproth. The 
Smaragdite has been analyſed by Vauquelin. The 
Green and White Smaragdite of Corſica. Silex 
50. Alumine 11. Magneſia 6. Lime 13. 
Oxyde of iron 5,5, Oxyde of copper 1,t. Ox- 
yde of Chrome 4. The green Smaragdite. Si- 
lex 5t. Alumin 13,5. Magneſia 5. Lime 14,5. 
Oxyde of iron 8. Oxyde of copper 0,5. Oxyde 
of Chrome 4. The Grey. Silex 50. Alumine 
7. Magneſia 8. Lime 17. Oxyde of iron 14,5. 


h. Aqua Marine, Aigue marine, cryſtallized in 
large, perfect, ſix-ſided priſms; colour of a pale 
green Anal. Silex 64. Argill 24. Lime8. Iron 
1,5. Bindheim. | | 

1, Crysolite, 
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i. Crysolite, colour yellowiſh green, inclining 
to yellowiſh brown; cryſtallized in hexahedral 
priſms with correſponding pyramids. Anal. Si- 


lex 15. Argill 64. Lime 17. Iron 1. Achard. 


k. Hyacinth, of a peculiar yellowiſh red; in 
general retain their colour in fire; cryſtallized in 
dodecahedrons with unequal rhombic faces. Anal. 
Silex 25. Argill 40. Carbonate of lime 20. 
Iron 13. Bergman. 


Il. Hyacinth of Yesuvius, is generally of a 
deeper colour than the oriental, and is leſs hard and 
more fuſible. Cryſtallized in tetrahedral priſms, 
truncated at their angles, terminated by tetrahe- 
dral pyramids, truncated at their ſummits. 


m. Olivin, found imbodied in baſaltes ; of an 
olive green colour; cryſtallized in fix, ſeldom in 
four, ſided priſms ; moſtly rectangular, with or 


without pyramids. The cryſtals are longitudinally . 


ſtriated; have a vitreous appearance. Anal. 
Silex 54. Argill 40. Iron 4. Gmelin. 


n. Garnet, Carbuncle, of a red colour, or 
ſome of it's ſhades, a greeniſh white, and of vari- 
ous degrees of tranſparency ; does not loſe it's co- 
lour in the fire, but becomes heavier, and is ſtrongly 
attracted by the magnet. Cryſtallized and pre- 
ſenting either 12 rhomboidal planes, or 24 trape- 
zoidal, or 36 planes, of which 12 are rhombs. and 
the 24 others elongated hexagons, interpoſed be- 


tween theſe rhombs, and ſome other variations. 


Anal. Silex 48. Argill go. Lime 11. Iron 10. 
Achard. 


o. Witte 
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o. White Garnet, Veſuvian, always exhibits 24 
trapezoidal faces, found in volcanic productions; 
is not fuſible by fire like the red. Anal. Silex 
55- Argill 89. Lime 6. Bergman. 


p. Tourmalin, of a deep brown, hyacinth, or 
green colour; does not ſtrike fire with ſteel; can 
be ſcratched by a knife; cryſtallized in fix or 
nine- ſided priſms, longitudinally ſtreaked, and ter- 
minating in three-ſided pyramids with pentagonal 
faces. Is electric when heated. Anal. Silex 
37. Argill 29. Lime 15. Iron 9. Bergman, 


q. Schorl, of various colours, red, black, 
greyiſh white, but generally green; ſomewhat 
tranſparent ; ſcratches glaſs, and moſt varieties 
ſtrike fire with ſteel ; cryſtallized in fix or nine- 
fided priſms, with three-fided pyramids. Anal, 
Silex 52. Argill 37. Lime 5. Magneſia g. 
Iron 3. Chaptal. _ | 


r. Thumerstein, Violet ſchorl, vitreous appear- 
ance, more or leſs tranſparent; cuts glaſs, and 
ſtrikes fire with ſteel; found in flat rhomboidal 
cryſtals, with the two oppoſite edges a little trun- 
cated ; the ſurface of the ſides ſtreaked, and the 
- ſurface of truncation ſmooth and ſhining. Anal. 
Silex 32. Argill 23. Lime 9. Iron 9. And 
ſome manganeſe. Klaproth. 


. Schorlite, cryſtallized, indeterminate. Anal. 
Silex 30. Argill 50. Klaproth. 


t. Rubellite, cryſtallized in diverging ſtriated 
priſms, 


r 
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priſms, with trihedral ſummits. Anal. Silex 
57. Argill 35. Oxyde of iron and manganeſe 


LY Bindheim. 


u. Amethyst, cryſtallized in hexahedral priſms, 
'with correſponding pyramids ; of various degrees 
of tranſparency, and colour. Anal. Silex 30. 
Argill 60. Lime 22. Iron 1,66, Achard, 


v. Quartz, cryſtallized in double hexahedral 
pyramids, with or without an intermediate priſm z 
of various ſhapes ; ſtrikes fire with ſteel; is ſolu- 
ble in fluoric, but not in nitric or muriatic acid; 
Anal. Silex 93. Argill 6. Lime 1. Bergman. 


w. Prase, of a leek green colour; cryſtallized - 
in ſix- ſided priſms, acuminated by fix faces, pro- 


ceeding from the fides of the priſms. 
x. Elastic Quartz, amorphous, angular. Anal. 


Silex o, 965. Argill 0,025. Iron 0,01. Klaproth, 


. Obsidian, Iceland Agate, of a greyiſh of 


blackiſh colour; found in irregular ſhaped pie - 


ces. Anal. Silex 6g. Argill 22. Iron o, oog. 


Bergman. 


2. Calcedony, Cornelian, Agate, called Cal- 
eedon, from the name of a 8 found 
in ſolid maſſes, of à globular, kidney-like, or ſta- 
laftical figure, or in the ſtate of pebbles ; fome- 
times filiform, tabular or cellatar; of a greyifh, 
yellowiſh, white, or milk white colour. Anal. 
Silex 84. Argill 16. Bergman. 


R 2 a, Chrys0- 


122 J 
a a. Chrysoprase, of a green, or greeniſh white 
colour; found in ſolid maſſes, and breaks with 
an even ſurface, having a dull appearance ; does 
not ſtrike fire with ſteel. Anal. Silex o, 96. 
Oxyde of Nickel 0,01. Lime 0,008g. Argill 
0,0083. Oxyde of iron 0,0083. Klaproth. 


bb. Hyalite, amorphous, ln lier, compadt, 
colour pure white, fracture even, lamellated, 
ſometimes conchoidal. Anal. 57. Argill 18. 
Lime 15. And a very little iron. Link. 


cc. Opal, Semi-opal, hard and ſemi-tranſpa- 
rent; reflects the light in various hues; found of 
a milk white, bluiſh white and greeniſh colour, 
rarely purple; takes a fine poliſh, but is not ſo 
hard as to ſtrike fire with ſteel. Anal. Silex 
98,75. Argill 0,01. Oxyde of iron o, oi. Klap- 
roth. Of this claſs are Hydrophanes, which be- 
come tranſparent by placing them in water. 


d d. Pitchstone, cryſtallized in- hexahedral 
priſms with trihedral pyramids ; it's various co- 
lours are white, yellow, brown, greeniſh, ſeldom 
tranſparent; ſcratches glaſs. Anal. Silex 73. 
Argill 18. Iron 00,58. Wi: egleb. 


ee. Cats-eye, amorphous, compa, colour 
greyiſh white, yellowiſh . or reddiſh brown, or 
ſtriped with theſe colours, particularly when po- 
liſhed. Found in blunt. or rounded Ig, 
and comes from Ceylon. . 


ff. Flint, ſtrikes fire with ſteel, » generally of a 
| yel owiſh 


| (13). 
yellowiſh ſmoke grey, or black grey colour ; 
cryſtallized in double trihedral pyramids ; in 
maſſes of various ſizes, in ſtrata of chalk ; when 
broken, exhibits a conchoidal ſurface, and the 
fragments are ſharp edged, but of an indetermi- 


nate ſhape ; ſemi-tranſparent. Anal. Silex 60. 
Argill 18. Lime 2. Miegleb. 


gg. Hornstone, Siliceous Schistus, or Basanite, 
Hornslate. Petrosilex. Cryſtallized in hexahe- 
dral priſms, with or without pyramids, in double 
trihedral pyramids, in cubes ; amorphous, com- 
pat; ſlaty ; colour various, yellowiſh white, blu- 
iſh, pearl, green inclining to red, browniſh, roſe 
colour, blackiſh brown. Anal. Hornstone. Silex 
72. Argill 22, Carbonate of lime 6. Kirwan. 
Basanite. Silex 73. Lime 10. Magneſia 0,046. 
Iron 3. Coal 5. Weigleb. Hornslate. Silex 
73- Argill 24. Iron 3. Wiegleb. 


h h. Jasþer, Egyptian Pebble, found in irregu- 
lar hexahedral priſms ; amorphous, in large maſ- 
ſes and nodules, and of all colours. Anal. Silex 
54. Argill 30. Iron 16. Delametherie. 


ii. Porcelanite, Porcelain Jaſper, of a pearl 
grey, or lavender blue colour ; found in compatt 
layers. It's ſurface, when newly broken, is a little 
kinny and gibbous. 


k k. Heliotropium, Bloodstone, of a leek green 
colour, with blpod-red ſpots or veins; is ſemi- 
tranſparent ; exhibits a conchoidal ſurface'when 
broken, 
| R 2 It 
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Tt may be obſerved that Agates do not form a 
diſtin& ſpecies of ſtone, but confiſt of quartz, 
cryſtal, hornſtone, flint, calcedony, amethyſt, jaſ.. 
per, cornelian, heliotropium, jade, &c. in various 
combinations, and may be exhibited in the fol. 
lowing manner, from Kirwan. 


The clear pellucid white de- | 
notes — - cryſtal or quartz, 

The yellowiſh white - - ' amethyſt, calcedony; 

The greyiſh White quartz; 

The milk white jaſper, amethyſt; 

The yellowiſh grey quartz, flint; 

The ſmoke grey bs calcedony, flint ; 

The pearl grey =—< calcedony ; 

The greeniſn grey  - ealcedony, jaſper; 

The bluiſh grey = calcedony. 

The honey yellow — flint, jaſper; 

The yellow «< < yaſper; 

The ochre yellow calcedony; 

The orange yellow calcedony; 

The yellowiſh brown cornelian; . - 

The reddiſh brown —- hornftone, cornelian; 

The fleſh red - cornelian; 

The blood red - _ Jaſper, cornelian; 

The brick red - Jaſper, 

The violet blue ametbyſt; 

The browniſh green - heliotropium ; 

The leek green, and feeling | 

- ſomewhat greaſy - jade. 


© þ Feltohar, Adularia, or Moonſtone, cryſtal- 
lized in- tetrahedral priſms, truncated obliquely, 
and 


* 
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and their varieties; tranſparent; ſhining lamellæ, 
placed one over the other, often in an irregular 
manner; but it's figure approaches always either 
to the cubical or rbomboidal. Anal. Silex 62. 
Argill 17. Lime 6,5. Baroſelenite 2. Mag- 
neſia 6. Iron 1, . Vestrumbd. 


m m. Common Fellopar, of a pale fleſh colour, 
yellowiſh, grey, milk white ; rarely of a vivid 


green or bluiſh colour; opaque, compadt, ſtrikes | 


fire with ſteel, Anal. Silex, argill, with lime 
and magneha, or baryte. Kirwan. Silex 62, 8g. 
Alumine 17,002. Lime 3. Oxyde of iron 1. 
Loſs. 16,015. Vauquelin. 6, 


nn. Labrador Feltsbar, amorphous, foliated, 
of various hues, light or deep grey, but when held 
in certain directions to the light, reflects lazuli- 
blue, green, and lemon yellow, coppery or violet 
colour, the ſurface ſhining, texture foliated, frag- 
ments rhomboidal. Anal. Silex 69. Argill 13. 
Sulphate of lime 12. Oxyde of copper 0,7. Ox- 
yde of iron o,o. Bindheim.. 


o o. Argentine Feltspur, cryſtallized, as com- 
mon feltſpar; amorphous, foliated. Anal. Silex 
46. Argill 36. Oxyde of iron 16. Dodun. 


p-. Staurolite, cryſtallized in tetrahedral 
pril, with tetrahedral pyramids, either ſingle, or 
croffing each other at right angles. Anal, Silex 
44. Argill 20. Baryte 20. Water 16. Wes- 


trumb, 


q q. Lapis 


ein 
q. Lapis Lazuli, is opaque, compaQ, and never 
found cryſtallized ; amorphous, ſeldom pure; of 
a ſky-blue colour, which it retains, in the fire for 
a long time, but at length becomes brown, Anal. 
Silex, lime, ſulphate of lime, and iron. Margraf. 


IT. Prehnite, ſo called by Werner, after Capt. 
Prehn, who brought it firſt to Europe from the 
Cape in 178g. Cryſtallized in tetrahedral priſms; 
indeterminate ; amorphous, foliated ; ſemi-tranſ- 
parent and brittle ; ſurface ſhining, with a lamel- 
lated, or fibrous texture ; of a greeniſh grey co- 
lour. Anal. Silex 44. Argill 30. Lime 18. 
Iron 3. Water and air 2. Klaproth. 


if. Adelite, of particular ſhapes, tuberous, 
Anal. Silex 62 to 69. Argill 18 to 20. Lime 
8 to 16. Water 3 to 4. Bergman. 


tt. Zeolite, opaque, ſeldom ſemi-tranſparent; 
hard, but rarely ſo hard as to ſtrike fire with 
ſteel; of a pale green, ſilver white and honey co- 
lour, ſometimes of a bluiſh or coppery hue; cryſtal- 
lized in cubes ; it is found compact, fibrous, radi- 
ated, lamellated, uniform, ſtalaQical, in drops, 
and of a capillary ſhape, in which it 1s very beau- 
tiful ; in ſix- ſided and flat priſms. Anal. Silex 
50. Argill 20. Lime 8. Water 22. Pelletier. 


uu. Siliceous Spar, cryſtallized i in tetrakedral, 
and in hexahedral priſms. Anal. Silex 61,1. 
Lime 21,7. Argill 6,6. Magnefia g. Oxyde of 
tron 1,3. Water 33. Bindheim. 


vv. Nose 


Oe 
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vv. Rose Sþar, Red Stone, cryſtallized, inde- 
terminate; amorphous, thick foliated. 


c. ADAMANTINE EARTH, or CORUN- 
DUM, diſcovered by Klaproth, in adamantine or 
diamond ſpar. $43 | 


a. Adamantine Spar, of a greyiſh colour, in- 
clining to [greeniſh white, chocolate brown, &c. 
cuts glaſs, and ſcratches other gems; ſtrikes fire 
with ſteel ; is not affected by ſulphuric, nitric, or 
marine acid; exhibits fix- ſided ſhort rhomboidal 
priſms, rounded on the top, of a lamellated tex- 
ture, ſhining in certain directions. Anal. Ada- 


mantine 68. Silex 31,5. Iron and nickel 00,05, 


Klaproth, 


\ \ 


Corundum of China. of Peninſula of India. 
Argillaceous earth 89,30 — 84,0 


Siliceous earth 5,50 — 6,50 
Oxyde of iron 1,25 — 7.50 
Loſs — 3,75 — 2,0 

| 100,0 100,0 


Chs.. Greville. 


H. JARGON EARTH, diſcovered by Klap- 
roth, in the ſtone called jargon, or zirgon, of 
Ceylon. | 


a.' Jargon, cryſtallized in ſhort tetrahedral 
priſms, with tetrahedral pyramids ; indeterminate, 
in {mall grains, and ſmall flat pebbles; ſcratches 

| , glaſs; 


r 
- —— _ — . — wa. 
wp "— — — — — Sz 
= — y 1 * 5 
. NS > 
— — » 
-—— * 


4 4k : * 
. 


* 
At. - 


1 _— 1 
* = — 


R "x 
- on 


[ 228 } 
glaſs : bears a greater heat than the diamond be- 


fore it is confumed. Anal. Jargon earth 68, 
Silex g1. Iron and nickel 3. AKlaproth. 


I. SIDNEFAN EARTH, diſcovered by Wedge. 
wood ; it is contained in a compound ſubſtance from 
Sidney Cove in South Wales; conſiſting of fine 
white ſand, ſome colourleſs mica, a few black par- 
ticles refembling black lead, and a white argilla- 
ceous earth, and from which the new earth is ex- 
tracted by the marine acid. 


a. Sidncia, amorphous, looſe. Hedgewood. 


IT. Mix p. 


A. CALCAREO US. Calcareous earth, in 
it's moſt common ſtate, is called limeſtone, or ſpar; 
it is in this ſtate that it is combined with a peculiar 
acid, expellable by heat, and hence called atrial 
acid, fixed air, or carbonic acid; it efferveſces 
with acids in general: it's more, mixed ſtate is 
now confidered. | 


a. Marl, Argillo-Calcite, ſemi-indurated or 
earthy form, of a' yellowiſh grey, or yellowiſh 
white colour; looſe texture, ſtrongly efferveſces 
with acids; in water ſoon falls into powder. In 
a ſtony or indurated ſtate, fracture earthy, ſome- 
times ſplintery, or conchoidal, frequently flaty ; 
colour various, yellow, grey, brown or blath. 
Anal. Carbonate of lime 60 to 80. Remainder 
argill; and flex. Kirwan, In it's ſtony or in- 

| durated 
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durated ſtate, colour yellow, grey, brown, or 
bluiſh; texture ſplintery or conchoidal, frequent- 
ly ſlaty ; penetrated by bitumen, ſulphur, and py- 
rites. Kirwan, a 


b. Limestone with argyllite. 

e. Siliceous Limestone. 

d. Ferruginous Limestone. 

e. Gypsum with Calcareous Spar; Gypſum is 
frequently penetrated with this ſpar, ſwineſtone, 
ſandſtone, and perhaps with ſtrontian; which 


cauſe a change in it's hardneſs and gravity, and 
of colour from blackiſh to whitiſh grey. 


f. Gypeum with Marl; ſometimes diſguiſed with 
iron ; colour reddiſh brown, and reddiſh black ; 
efferveſces with acids; gives a red ſtreak. 

B. MAGNESIAN. 

a. Calciferous Asbestinite. 

b. Steatite with Argill. 

C. Serpentine with Hornblende. 

d. Siliciferous Potstone ; bluiſh black, mixed 
with white; it's fracture uneven, partly ſplintery, 


partly ſlaty; the quartz in many parts viſible in 
the veins. 


* e. Ferrugi- 


\ 
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e. Ferruginous Steatite. 
C. ARGILLACEOUS. 


a. Calciferous Argillite ; colour dark, blackiſh, 
or bluiſh grey, or grey with black or deep blue 
blotches, or reddiſh or yellowiſh grey ; more rarely 
greeniſh grey; fracture ſlaty, but of ſingle lami- 
nz, ſplintery, or conchoidal. | 


b. Talcose Argillite ; colour whitiſh, or bluiſh, 
or greeniſh grey; often inveſted with foliated ſte- 
.atttes ; found in large maſſes; fracture ſlaty, curved. 


c. Siliciferous Argillite; penetrated with ſilice- 
ous ſchiſtus, ſand, jaſper, baſanite, or quartz; 
colour dark, blackiſh, or bluiſh grey, rarely 
;greeniſh grey; fracture ſlaty, but of ſingle lami- 


nz ; ſplintery, or conchoidal. 


d. Ferruginous Argillite; penetrated with calces 
of iron, of a bluiſh brown colour ; externally, it 
has ſome luſtre ; internally, none; ſomewhat of 
a ſtriated, as well as of a ſlaty appearance. 


e. Hornblende with Garnet; of a dark greeniſh 
red, or reddiſh” dark green, according to the pro- 
portion of garnet; fratture earthy, or fine ſplin- 


tery . A 


/ 


f. Hornblende Slate with Talc or Mica; co- 
lour greeniſh grey; fracture ſlaty, and thin, the 
laminæ not eaſily ſeparable; found in great plenty 

at 


* _ WW * 
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at Holyhead, and has for the moſt part thick lay- 
ers of quartz intercepted between it's lamine. 


g. Hornblende Slate with Quartz; colour ochre- 
yellow, with black ſhining ſtreaks of hornblende ; 
fracture ſchiſtoſe; feels ſandy ; reſembles gneiſs; 
the yellow colour ſeems to proceed from a ferru- 
ginous quartz. | 0 


h. Tra; with Hornblende; colour bluiſh, or 
greeniſh black; fracture fine ſplintery; contains 
ſome grains of magnetic ironſtone. | 


i. Trap with Mullen; colour greyiſh black, with 


a ſhade of red, fracture uneven and fine ſplintery. 


k. Trap with Krag ; colour greyiſh black, with 
a ſhade of red; fraQure uneven and fine ſplintery. 


I. Siliciferous Trap; colour blackiſh grey, or 
dark iron grey, with numerous rounded white 
ſpecks, as ſmall as the point of a pin; it is alſo 
full of rifts, and theſe exhibit a bluiſh or reddiſh 
ferruginous illinition ; fracture uneven and ſplin- 


tery. | 


m. Ferruginous Clays ; ſome are ſo penetrated 
with calces of iron, as ſcarcely to indicate a ſlaty 
texture; colour bluiſh brown; externally ſome 
luſtre; internally none; readily imbibes water. 


n. Mullen with Asbestinite ; colour of a red- 
diſh grey when firſt broken, with very little luſ- 


tre; fracture uneven and earthy, 


S2 D. Silt 


„ 
D. SILICEOUS. 


a. Earthy Quartz ; ſtrutture looſe as that of 
moſs, which it reſembles; exceedingly brittle, 
and light as pumice; colour white, greyiſh, and 
dark. | | 


b. Ferruginous Quartz; hard, fracture ſplin- 
tery ; colour brown, or browniſh purple; ſome- 
times ſchiſtoſe, ſometimes of the texture of moſs. 


e. Earthy Quartz with Actinolite; greeniſh grey 
colour, with yellowiſh green lumps, and ſpecks 

and blotches of red; fraQture ſplintery and un- 
_ even, La 


d. Earthy Hornstone, reſembles earthy quartz, 
but of a finer and cloſer grain; colour reddiſh 
grey mixed with green, browniſh or blackiſh ; 
ſtructure thick flaty ; fracture ſplintery. 


e. Ferruginous Hornstone; hard and cloſe 


grained, colour reddiſh brown; gives a pale red 
ſtreak, | | | 


f. Siliceous Schistus with Limestone ; of a dark 
yellowiſh grey colour; fracture ſplintery; the 
grain very fine and cloſe. 


ge Siliceous Schistus with Argillite ; colour 
light bluiſh grey or purpliſh grey; fracture fine 
lplintery ; in the groſs, ſlaty. . 


h. Siliceous 


T 


18 


pentine and feltſpar. 
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h. Siliceous Schistus with Mullen ; colour blu- 
iſh grey, it's ſurface often ſtained reddiſh, or yel- 
lowiſh brown; fracture fine, ſplintery, and uneven. 


i. Pitchstone with Opal; of a pearl grey, reſem- 
bling porcehanite ; penetrated with lumps of opal; 
brittle; imbibes water ſlowly ; decrepitates ſtrongly 
by heat, and then whitens, and remains in a looſe 
powder. | 


III. AccrEGATED. 


A.  CALCAREOUS, 


a. Calcareous Sandstone ; cryſtallized in rhom- 


boids ; amorphous ; colour generally white or 
grey, or yellowiſh white; ſurface rough; fracture 
earthy or ſlaty; often ſpangled with mica. Anal. 
Carbonate of lime 37, 8. Silex 62,3. Lassone. 


b. Calcareous Breccia; conſiſting of fragments 


of marble in a calcareous cement. 


B. MAGNESIAN. 


a. Potstone Porplyry; amorphous, undulatingly 


foliated; greeniſh, reddiſh, or yellowiſh grey; 
or ſpeckled earth; red or leek green; containing 
potſtone and feltſpar. 


b. Serpentine Porphyry ; amorphous, compact; 


dark or olive. green, grey, or reddiſh ; fracture 
ſplintery ; found near Florence, containing fer- 


C. ARGIL- 
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C.  ARGILLACEOUS. 


a. Argillaceous Sandstone ; amorphous, ſlaty, 
and compa; does not efferveſce with acids; often 
ſhot through with mica ; make mill-ſtones, filter. 
ing-ſtones, and coarſe whetſtones; compoſed of 
argillaceous cement, with fragments of quartz, 
feltſpar, and flint. | 


b. Ruddle Stone; amorphous,” ſlaty, and com- 
pad; containing argillaceous cement, with quartz, 
ſiliceous ſchiſtus, or hornſtone and argillite. 


c. Argillaceous Porphyry ; amorphous ; con- 
tains feltſpar in indurated clay ; hornblende, trap, 
wakken, mullen, krag, or argillite. 


d. Amigdaloid; amorphous ; containing round- 
ed maſſes of calcedony, agate, zeolite, calcareous 
ſpar, lithormaga, ſteatite, green earth, &c. in an 
argillaceous baſis. 


e. Schistose Mica; amorphous, ſlaty; con- 
tains mica and quartz. 


D. SILICEOUS. 


a. Granite; amorphous, compact, flaty ; chiefly 
compoſed of quartz, feltſpar, and mica; the com- 
paQ parts generally irregularly mixed, and of va- 
rious ſizes. | ; 


b. Sienite ; amorphous, compact, ſlaty; com- 
poſed of quartz, feltſpar, and hornblende; or of 
7 - quartz, 


f 
Ly 
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quartz, feltſpar, hornblende, and mica; ſome- 
times found ſlaty. 


c. Granatine ; compoſed of quartz, feltſpar, 
ſchorl ; quartz, feltſpar, garnet; &c. &c. &c. 


Saussure. 


d. Granitell; or Grunſten ; amorphous ; com- 


poſed of quartz, feltſpar; quartz, ſchorl; quartz, 
mica, &c. Kirwan, 


e. Granalite; amorphous; compoſed of quartz, 
feltſpar, mica, ſchorl; quartz, feltſpar, mica, ſte- 
atitè, &c. 


f. Gneiss; amorphous; flaty, fibrous, lamel- 
lated ; contains quartz, feltſpar, and mica. Ver- 
ner. Saussure. | 


g. Siliceous Porphyry ; amorphous; compa, 
ſlaty; conſiſting of cryſtals of feltſpar in a baſis 
of jaſper, hornſtone, pitchſtone, obſidian, ſiliceous 
ſchiſtus, ſchiſtoſe hornblende or feltſpar. 


h. Pudding. Stone; amorphous ; conſiſting of 
tounded pebbles in a filiceous cement. 


i. Siliceous Sandstone ; amorphous ; the grains 


often ſlightly compacted together, and eaſily | 


breaking into ſand; of this kind is Salindre, con- 


ſting of calcareous grains, inſerted in a filiceous 
cement. | 


k. Siliceous Breccia ; amorphous ; conſiſting 
of angular fragments of ſiliceous ſtones in a fili- 
ceous cement. . | 


CLASS 
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CLASS III. 


rn 


THE moſt ponderous of all mineral bodies, 
fuſible, but reſuming their original proper- 
ties when cold, even after calcination, by the ad- 
dition of inflammable matter, or oxygen gas: in 
their pureſt metallic ſtate, they poſſeſs neither 
taſte nor ſmell, There are 2g metals with which 
we are acquainted, of theſe 8 are conſidered 
as ductile, or entire metals; and 15 as fragile 
or ſemi-metals; of the former are, 1. Platina. 2. 
Gold. g. Quickſilver or Mercury. 4. Silver. 
5. Lead. 6. Copper. 7. Iron. 8. Tin. Of 
the fragile are, 1. Biſmuth. 2. Nickel. g. Arſe- 
nic. 4. Cobalt. 5. Zinc. 6. Antimony. 7. 
' Manganeſe. 8. Scheele, Wolfram, or Tungſten, 
9. Uranite. 10. Molybdena. 11. Menacha- 
nite. 12. Sylvanite. 13. Titanite. 14. Chrome. 
15. Tellurium, | 
From recent experiments made on the Carbo- 
nates of Barytes, Magneſia, and Chalk, three new 
metals are ſuppoſed to exiſt, which Mr. Tond!, 
the diſcoverer, has named Barbonum, Austrum, 
and Parthenum ; for which Mr. Kerr would ſub- 
ſtitute the names of Barytum, Magnesium, and 
- Calcum, 


Calcum, as more conſiſtent with the new: chemical 
nomenclature; but further experiments are re- 
quiſite to determine the truth of thoſe already 
_ as they are doubted by ſome eminent che- 


I. DucTiLE. 


A. PLATINA, Plata Silver, or Platina de 
Pinto; found only in Spaniſh America in ſmall 
grains among the gold mines there; intro- 
duced into England in the year 1749. lt is uſu- 
ally united with iron, and in it's crude ſtate is 18 
times heavier than water, and when pure is hea- 
vier than gold, it's ſpecific gravity being 214. 
With a ſtrong white heat it's parts will adhere 
together by | Bobs Gage Ihe beſt ſolvent is 
aqua regia, compoſed of equal parts of the ni- 
trous and marine acids. | 


1 


B. GOLD is a yellow metal, 19 times heavier 
than water; unalterable by. air, or fire; ſoluble 
in aqua regia, compoſed of three parts of nitrous 
and ane of marine acid, and may be precipitated 
by various ſubſtances; lime and magneſia pre- 
cipitate it in the form of a yellow. powder; the 
nut-gall precipitates it of a reddiſh colour; the 
volatile alkali of a brown, yellow, or orange co- 
lour, known by the name of fulminating gold, 
and this powder weighs a fourth more than the 1 
gold, made uſe of; liver of ſulphur precipitates Ws | 
2 15 | oY: LON "0, 


A 


— K 


| it, * 8 alkali uniting with the atid, when it 


falls down combined with the ſulphur; lead, 
iron, and ſilver precipitate it of a deep and dull 
purple colour ; copper and iron throw it down in 


it's metallic ſtate. A plate of tin immerſed in a 


ſolution of gold, affords a purple powder, called 
the purple powder. of Caſſius, which is uſed to 
paint in enamel. . Moſt metals unite with gold in 
fuſion, hence it is generally found alloyed with 
fver, copper, iron, or other metals. | rh 


a. Natiue Gold; found in it's metallic flats, 
cryſtallised with: filyer, copper, or ion. 


* Grey Ore; combined with dulphan, a! antimo- 


\ BY» arſenic, lead, iron, and ſilver. Born. 


c. White Ore ; FI with ner, biſinuch 


| and ſulphur. 


The largeſt 183 of gold are brought from 
the Brazils and the Spaniſh Weſt Indies, This 
metal is found alſo in Hungary, Tranſyivania, and 


in many other parts of Europe, in red, yellow, 


black, or iron- coloured fands; it is met with 

likewiſe in ſome rivers, as the Tagus, Ganges, 

Rhine, Saale, Niger, Danube, &c. called n 
waſh- gold, or gold-duſt. 


"© QUICKSILVER. 


QUICKSILVER, or Mercury; the moſt fluid 
of all metals, not taking a folid ſtate until cooled 


to 
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to the agth degree below © on Fahrenheit's ther- 
mometer, when it becomes malleable it is 14 
times heavier than water, eaſily diviſible, and eva- 
porates in a heat below ignition ; rapidly foluble 
in the nitrous acid. Mercury is found in Hun- 
gary, Tranſylvania, Carinthia, Bohemia, France, 
Spain, Sweden, Peru, and probably in the Eaſt 
Indies and Japan. 


a. Native Quicksilver ; fluid, or interſperſed ; | 


ſometimes called virgin mercury. 


b. Amalgamized Mercury; alloyed with filver ; 
found on Moſchellandſberg and Stahlberg in 
Deuxponts, near Sahlberg in Sweden, near Zlana 
in Hungary, chiefly on a grey indurated clay. 


e. Cinnabar; combined with ſulphur, in vari- 
ous farms, ſcaly, granular, indeterminate. 


d. Hepatic Ore; Mercury combined with ſul- 
phuret of potaſh or ſoda. | | 


e. Cubreous Mercury: Quickſilver combined 
with copper, chiefly on lapis ollaris and quartz. 
Found in the mines near Moſchellandſberg. 


D. SILVER. 


SILVER, when pure, is 11 times heavier than 
vater; the whiteſt of all metals; harder, but leſs 
malleable. than gold ; ſoluble in the nitrous and, 
vitriolic acids. Silver is found in all countnes, 


but moſt plentifully in Peru and Potoſi. : 
T 2 a. Native 


Lat ks 


Ne 
*4 IO 
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4. Native Silver ; found generally of thou: 16 
carats ſtandard. 


b. Arsenical Silver; cryſtallized with at 


_ Iron. 


© 1 Silver; reſembling reſin in colour, con- 
taining muriatic acid, ſulphuric acid, Iron, argill, 
and lime. 


> 


d. Fitreous Silver, or Glaſs filver ore, of a dark 


A colour like lead ore, contains ſulphur, is duQtile, 


e. Brittle Vitreous Ore, contains iron, antimo-. 
ny, ſulphur, Copper and arſenic. | 


f. Red Silver Orez. a brittle red-coloured ore, 

containing regulus of antimony and ſulphur, and 

ſulphuric acid. The filver is in proportion of 62 
to 100. Klaproth, 


g. White Silver Ore z kin, with lead, 
antimony, ſulphur, iron, filex, argill; of a light 


grey colour, and of a dull Reel-graibed texture, 
E. LEAD. 


ILE Ad is above 11 times heavier than water, 
unſonorous, malleable, and very fuſible, ſoluble 
in all acids and alkaline ſolutions. It yields an 
oxyde more vitrifiable than the oxyde of an) 
other metal, and a glaſs of a topaz-yellow colour, 


as Native 
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. Native: Lead; found in Poland, Sileſia, near 


Karben, and in ae alſo in Carin- 
thia, in Vivarais. 2 1 | 


(a.) 2. Native Oxide of Lead; eryſtallized i in 
various forms; compatt, or pulverulent Anal. 
Lead 36. Oxygen 7. Iron 24. Argill 2. 
Macquart. | 


(a.) g. Molybdate of Lead; cryſtallized in redt- 


angular tables and their modifications. 


b. Lead Amalgam; or lead e with 


mercury. 


c. Red Lead Ore, or Ferruginous oxyde of 
lead; refembling arſenic or realgar; cryſtallized, 
ſhining, ſtriated on the ſurface ; ſemi-tranſparent. 


d. White 8 Lead Ore, or Native White 
Lead; of a n or GOP colour. Found at 
Blegberg. 


e. White Carbonate 


of Lead Spathoſe lead. 


Chalk of lead. 
Mephite of lead, 


Spathoſe lead ore, White tranſparent lead ore, 


or White lead. ſpar; colour white or colourleſs, uſu- 
ally mixed with calcareous earth or clay. Found 


near Freiburg, Marienberg, in Siberia, Bohemia, 


Hungary, Tipperary in Ireland, and lead bills in 
Scotland. Anal. Lead 80. Carbonic acid 16, 
with ſome lime and argill. Westrumb. 

| f. Black 
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f. Black Lead Shar; of a yellowiſh green, or 
verdegris colour; of a truncated bes 
form ; found on the lead-hills. 


g. Brown Lead Ore; of a reddiſh Ws co- 
| leur: in four-fided priſms; found in Tipperary, 
alſo at Zſchopau. | 


h. Native Glass of Load: depoſited upon cal- 
careous ſpar, reſembling mica ; found at Bergmanſ- 
torff, near Zellerfeld; on the Harz. 


i. Antimonial Lead Ore; of an iron grey co- 

lour. Found at Sahlberg in Sweden, in Siberia; 

at Lautenthal on the Harz; and in Hungary. 

22 Lead 40,50. Antimony 8,16, With ſome 
Iver. 


k. Galena; Sulphuret of 1 or Sulphurated 
lead ore; one of the moſt common lead ores, com- 
bined with ſulphur, ſometimes filver, iron and an- 
timony; it's matrix is generally heavy ſpar, flu- 
or, quartz, coal, ſpathoſe iron ore, ſchiſtus and 
g eiſs. Found at Bleyſtedt in Bohemia, F reiberg 

in Saxony; Siberia, Sahlberg in Sweden, and in 
Derbyſhire. Anal. Lead 47. . 20. ho 
ver 1. Kirwan. 


I. Pyritical Lead Ore; RT with martial 
e 


m. Sulphate of Lead, Vitriol of Lead; found 
| PW; in 


5 (00 1 
in oRobedrons, and their modifications; of a yel- 
lowiſh brown colour; matrix upon a ferruginous 
quartz or ſchiſtus. Found in Angleſea, Wales; 
and near Strontian, Scotland. BY 


n. Phosþhorated Lead Ore; lead combined 
with phoſphoric acid; ſhining, ſemi-tranſparent ; 
found near Freiberg, Zſchoapau, Johanngeorgen- 
ſtadt, Zellerfeld, and in the lead hills, Scotland. 


©. Yellow Lead Ore; or lead combined with 
_ acid of Tungſten; yellow or orange coloured la- 
mellated, ſemi-tranſparent; is the molybdate-of 
lead of Klaproth, who found it combined with the 
molybdenic acid. It is found at Bleiberg in Ca- 
rinthia, near Villach, near Zellerfeld, and in the 
lead hills in Scotland. Pk Li, 


F. COPPER, 


COPPER, when pure, is near nine times hea- 
vier than water; the moſt ſonorous of all metals, 
diſſolves in all acids and alkaline ſolutions, oils 
and water. The- leaſt quantity of this metal, in 
ſolution, turns blue by the addition of volatile 
alkali: united with calamine, it forms braſs; with 
tin, bell-metal. 5 J | | 


a. Native Copper; malleable, fibraus, fuſible, 
generally found adhering to other foſſil ſubſtan- 
ces; cryſtallized in cubes, ottohedrons, compa, 
laminar, granular. 1 


b. Native 
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8 Native Oxyde of Copper ; found in compadt 
8 to ſprinkled in the ſtate of ſmall particles, of 
a hyaeintb colour. Sometimes reſembling brown 
pitch, or of a ſteel grey, and browniſh red. Gryt 
tallized 1 in cubes and octohedrons. 


e. Pitch Copper Ore, hyacinth red; little ſhin- 
ing, ſoft, compact, pulverulent ; containing oxyde 
of copper with oxyde of iron. Born. 


d. Carbonate of Copper; Malachite, ſky blue, 
| moſtly pulverulent, cryſtallized i in reQangular oc- 
tohedrons and various; ſtalactitical. Found in 

Tyrol. Anal. Gern 73. Supa acid 26. 


Fontana. * 


e. Arseniate of Copper ; of a deep olive, or 
emerald colour, ſemi-tranſparent, cryſtallized in 
various modifications. Anal. Copper 73. Car- 
| bonic acid 26. Fontana. 


Synonymous Names. 
| _ CVitriol of Cyprus. 
f. Sulphate of J Blue Vitriol, | 
Gd Copper, Vitriol of copper, or of Venus. 
| Blue copperas. 


d in tetrahedral priſms, and their modi- 
fications, ſhining, colour braſs yellow : contains 
copper, iron, and fulphur. 


88. Muriate* of Copper; amorphous, in a ſandy 
3 Salt 1 by the union of the muriatic acid with different 


baſes, 7 
* * \ form. 


A 


K* 


orm. 
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wide Anul. Copper 53. Acid 10. Oxygen 
11. Water 12. Sand 11. | Rochefoucauld. 


b. Sulphuret of Copper, Vitreous' Copper Ore, 


or ve Nye of Copper; of a lead grey colout, cryſ= 
tallized in hexahedral truncated priſms; contains 


copper with ſulphur ; ſometimes a little hlver or 
arlenite, | Found at Freiberg. 

| u Fortiguted Copper Ore ; exhibiting various 
e intermixed with copper pyrites and vi- 
treous copper. Found at Freiberg. 


k. Yellow Copper Ore; cryſtallized in equilate- 
ral tetrabedrons, and various; ; d n of pi 
per, iron and Taiphur: 2 aan 

* Grey Copper Ore; cryſtallized i in anne 
and their modifications, and in ſix-ſided priſms, 
Anal. Copper 16. Lead 34. Antimony 16. 
Iron 13. has pore 10. nd 2. _ Silex 2: 32 


a W 


le be % n bend 
m. White Copper ds; flver white, brittle ;' on 

rubbing emits an arſenical ſmell ; compounded of 

copper, iron, and arſenic. "Fond near Freiberg. 


ann 


f MLL i 1G: IRON. ;f1 n 1 


375 10 5 "1 A 1 211 nat 


WP) is N eight times heavier thaw water, | 
is attratted by one of it's. ores, called the load- 


ſtone; ſoluble in all acids, alkaline ſolutions, wa- 
ter, a ifs ſolution- is turned of a black or 
N Ir: ly | | dark 


* 


+ 


* 3 * 
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dark purple colour, * gulls, * mM vegetable 
aſtringents. | | 


A. Native d F various, 3 walleable ; . 
of an iron grey colour; found at e in 
Siberia; and South America. 


b. Grey Iron Ore, Magnetic Iron hs Emery - 
| ſhining, copper red colour, a little attrafted 
the magnet; cryſtallized in oRohedrons, and in 
_ Eubes; lamellated, foliated, granular, and various; 
contains iron united to a en. proportion of oxy: 
. 


e. Hematite ; 5 blood 8 or + el grey e co- 
lour.; found "ſolid, reniform, . fibrous, ſcaly; and 
various: found at Schneeberg, &c.; contains iron 


vid carbonic acid and eil. en 


* Ar. gillaceous ok Ore, Bafakic Iron Ore; 
glg globular, lenticular, granulated, various; 
found at Bohnerz in Germany; contains 28 
united to oxygen, carbonic 14 and argill, and 


aden facts ef bn CS "Hh 94 WA N 
e. Spathase- Iran, Ore; X* a greeniſh grey e cream 


colour, or chocolate brown; cryſtallized in hombs, 
and in double, three, and ſix-ſided pyramids, fo- 
liated; found near Freiberg, Kamſdorf, &c. in 

Germany. Anal. Iron 39. Lime g8. cue 
nie Gs and I 4. 3222 . 
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_  Synonymous Names. 
Martial vitriol. 
£ ; Sulphate of } Green vitriol. 
ron. | Vitriol of iron. 


aa d bination of the ſulphuric acid with n. 


g. . Sulphuret of Iron, Martial p rites; cryſtallized 
in tetrahedrons, and their modifications, in cubes, 
octohedrons, ſolid, interſperſed, capillary, * 
ed conſiſts of iron 1 . ; 


Mr. David Muſchet, of the Clyde iron i works, 
divides iron-ſtanes into, . 51 


4; ' Argillaceous Iron- ſtone, 8 clay for it's 
chief component earth, and this clay N 
ly pure and free from ſand. | 


3. Calcareous fron- ſtone, olſelling lime for it's 
chief mixture, and this lime alſo ne, 


.veſtivns alf fand. 


* Siliccous Iran-fone, uniting clay. and lime, 


containing large proportions of ſilex. 


4- Iron-ſone containing nearly the. ſame pro- 


portions of clay, lime and filex. - 


Beſides theſe are deſcribed, « Primary ores of 
iron,“ ſo named in contradiſtinQian to ores which 
appear, like iron-ſtones, to Rave been formed by 


a ſecon ency. 
5 " Va + H. TIN. 


Fl 


tus] © 
u. T. | 


TIN is a eee 2 Il 3 3 
times heavier than water; does not vitrify like 
lead; is malleable and unſonorous ; ſoluble in 
aqua regia, vitriolic, muriatic, nitric and acetous 
acids; yields a white oxyde that impairs the tran- 
- ſparency of glaſs, and converts 10 into enamel. 
FOG in N and Bohemia. mn 


a. Native Tin: -pure native tin is 1% very rare, 
that it it's 's real exiſtence has been, Count. 


94 919 * 
tee 


5 Promn Tin-stone 4 Spar; conſiſts 6f "ul 
of tin, calx of 1 iron, and acid of Tungſten. 


IIHF . 


Bd 


c. Mood Tin, Stream Tin, or Corniſh Tin . ; 
9 only in Cornwall, in ſmall globular or 
reniform pieces, ſometimes of a fibrous or radi- 
ated texture ; containing tin 42 oxygen and 
iron. 5 | 


d. Tin Pyrites Sulphuriſed Tin, or Sul * of 
Tin; contains tin, ſulphur, copper and iron, beſides 
it's matrix; it is 4 e by it's ſulphureous 
ſmell when heated, | e 


It 1 ene 
4 : ye 4 T1 L " 
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1. Fei. 
A. BISMUTH. - 
BISMUTH i is of a white yellowiſh colour, and 


® i * 


| laminated texture; above nine times heavier than 


water, very fulible, ſoluble in the ſulphuric mu- 
riatic and nitric acids, and particularly in the! 


and when diffolved in it, is precipitable by a 


mere dilution with pure water; the precipitate is 
white. Found re den, in n, nn 
Sweden. 


ver 7 
. 14 


a. Native Biomuth, of a ſilver white colour, in- 


clining'to reddiſh. It's matrix is red jaſper, pe- 


troſilex, quartz, heavy ſpar, and cobalt ores, 
Found cryſtallized in equilateral triangular lami- 
nz; indeterminate; in ſmall particles, foliated. 
Separated from it's matrix by hipple fuſion ; be- 
8 ixſelf eaſily fuſible. 


b. Native Calr, or Oryde of Bizmuth ; ; . 


luſtre; friable, looſe, or compact; of an earth 
appearance: emitting no ſulphureous ſmell when 
ignited; ſoluble in nitric acid; of a yellowiſh 
grey, greeniſh, and ſtraw yellow grey. 


e. Sulphurised Bismuth, or Sulphuret of Bir. 
muth; of a lead grey and bluiſh grey colour; 
ſometimes variegated; amorphous, ſtriated, foli- 
ated, looſe and diſperſed. nat. Biſmuth 60. 
Sulphur 40. Sage. 


d. Martial 
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d. Martial sulþhurated. Bismuth. Of a radi. 
ated texture; yellowiſh grey colour. Found near 


” 
* 


Gillabet in Norway. 


e. Arsenicated Bismuthic Ore ; of a yellowiſh 
white colour; brilliant luſtre; emits a garlick 
ſmell when ignited; conſiſts of biſmuth, arſenic, 
and ſulphur. Found at Schneeberg in ferruginous 
Jaſper, accompanied with cobalt ore. 

Found generally in a metallic ſtate, more rarely 
in the ſtate of calx. When free from heteroge. 
neous ſubſtances, is of a grey reddiſh white, or 
fleſh' colour; when broken, has a ſtrong luſtre; 
of a fine-grained, compact texture; has a little 
duAtilicy ; is ſoluble in ſulphuric, muriatic, and 
particularly nitric acid. be bs, 


a. Native Nickel ; copper-red colour ; exhibits 
a conchoidal ſurface when broken; cryſtallized 
in rhotmboidal tables; amorphous, foliated, It's 
matrix is calcareous ſpar, and heayy ſpar. Anal. 


Nickel alloyed by iron, | Born, 


b. Native Cals or Oryde of Nicket; colour of a 
pale green, or bluiſh green; has an earthy ap- 
pearance; is friable; ſometimes ſhining. Klap- 
roth found it mixed with filiceous, argillaceous, 
wagneſian, and calcareous earth. . 


c. Kupfer Nickel, copper-red colour; deeper 
58 : than 


n e TY 


er 
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than the purified; metal; of particular ſhapes 3 a- 
morphous, granular, compact. Anal. Nickel 
united to iron, arſenicy cobalt, and ſulphur, Berg- 


L 
Man. j 
. - © aw - 
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C. ARSENIC. | 
' ARSENIC is; about eight times heavier. than 
water, appears in plates of a bluiſh grey colour, 
may be diſcovered by evaporating it upon red- 
hot coal, or iron, by means of which a, garlic 
ſmell is emitted. The fumes depoſit a white 
coating on a plate of copper. It is not acted up- 
on by water, but readily by nitric acid. Phlo- 
| xray alkali dropped into it's ſolution, pro- 
s 4 green precipitate. | $6415 


- 


wo Native | Argenic, Teſtaceous Arſenic ; arſe- 
nie alloyed by iron. It is generally found in co- 
balt mines, in Saxony, Bohemia, Norway. 


b, Native Qzyde of Arsenic, White Oxyde of 
Arſenic; this is ſcarce, of a whitiſh colour, but 
expoſed to heat becomes blackiſh. It is ſoluble - 
in water aſſiſted by heat ; alſo in nitric acid, leſs” 
ſo in muriatic and vitriolie acid. Found in Hun- 
gary, on the Hartz, in Bohemia, and Tranſylva- 
nia, 1.44.5, 


c. Sulpfittret 'of Arsenic, Sulphuriſed Arſenic, 
mage: ave Orpiment; of a. yellow brimſtone 
colour, inctining to orange; Is texture uſually 
lamellar, ard fo ſoft as to be cut with a N __ 

«| 6 L II alia SCH LL 1. 4% 695 Bl ittle 
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a little flexible; often of a beautiful brilliant lu. 
tre, which is improved by the ſcarlet red ſhades. 
When reduced to powder, It is uſed as a pigment. 
Found in Hungary, and other places. Anal. 
Arſenic 84, 90. Sulphur . Kirwan. 


d. Red Sulphurized Arsenic, ot Ruby Arſenic; 
of an aurora colour; contains à larger proportion 
of ſulphur than the preceding ; ; common in China, 
where it is made into vaſes, pagodas and other 
ornamental works, Red arſenic is commonly 
found near volcanos, as at the Solfatara near 
Naples, &c. ; it's matrix is oY heavy ſpar, 
and ferruginous clay. PRE) 


e. Mispichel, Pyritical Arſenical Ore, . 
cal Mundick; arſenic and iron mineraliſed by ſul- 
hur; ſometimes combined with filver; it is found 
in cubes, rhomboidal, four-ſided, truncated priſms, 
ometimes terminating in dihedral ſummits, with 
triangular plans; octohedral; the ſurface is gene- 
rally ſtriated. When encloſed in a cloſe veſſel, 
it ſublimes and forms orpiment, leaving the iron 
behind. | It's matrix is pathoſe iron ore, fluor, 
quartz, blende. Found in Pte Bohemia, 
1 ok x and on the Hartz, . 


- COBALT. 


COBALT is beef times heavier. than water, 
of a roſe-white colour, brittle and ably ly reducible 
to powder; is a little moveable by gnet, 
p.cbabſ from ſome iron it AR hs 5 be nog, of 
fuſion; when fuſed vith ſand and W it forms 


+ ſmalts, 
2 . N | b ; 
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ſmalts, uſed for blueing clothes. Is ſoluble in ni- 


tric acid without heat, and in vitriolic acid affiſted 


by heat; likewiſe in the marine and nitro-muriatic 
acid, which diluted with water, is uſed for ſympa- 


' thetic ink. 


a. Grey Cobalt Ore, Arſenicated Cobalt; chiefly 
compoſed of cobalt and arſenic; of a fine-grained, 
compa texture; of a ſteel-grey colour. Found 


in Saxony, Bohemia, Norway, in a matrix of red 


heavy ſpar; calcareous quartz, 


b. White Cobalt Ore, conſiſts of cobalt and 
iron, mineraliſed by ſulphur and arſenic, of a tin- 
white colour, of a granular and lamellated tex- 
ture. Found in Norway and Sweden. 


c. Sulphuret of Cobalt; contains no arſenic or 


iron; when heated it emits a ſulphureous ſmell ; 
found in cubical cryſtals in * . ge- 


nerally upon quartz. 


Native Oxyde of Cobalt; Black Oxyde or 
Calx of Cobalt? this is the pureſt kind of the 
calciform cobalt ores ; When heated, it emits no 


ſulphureous or arſenical vapours. Found in Thu- 


ringia, Saxony, Tyrol. - Of the oxydes of cobalt 
there are various fpecies, as Brown earthy Oxyde, 


rg K Green Oxyde, Ked * of Co- 
att, 
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N. ZINC. 


ZINC is about 7 times heavier than water; it is 
ſoluble in the nitric, ſulphuric, and muriatic acids, 
and produces by the two laſt hydrogen gas or in- 
flammable air; it burns with a bluiſh green. flame 
when expoſed to red heat, and ſublimes in the 
Kate of a white light ſubſtance ; it precipitates 
lead and other metals, in a metallic ſtate, from 
their ſolution, When in an oxyde ſtate, is reco- 
vered by charcoal in a cloſe veſſel. It is found 
in various parts of Europe, never in a perfed 
metallic ſtate, but generally in the ſtate of calx or 
' oxydated; frequently alſo combined with iron 
and ſulphur. It is of a fibrous texture, and of a 
bluiſh grey colour. 


a. Native Oxyde of Zinc, calamine, calx of 
zinc. Anal. Oxyde of zinc, 84. Oxyde of 
iron g. Silex 12. Argill 1. Bergman. 


. Synonymous Names, 
Fm | _ _ \ Chalk of Zinc. 
b. Carbonate of Zinc, J Aerated Zinc. 
f | Mephite of Zinc. 
Oxyde or Calx of Zinc, combined with, or mi- 
neralifed by fixed air or carbonic acid. Is per- 
feQly ſoluble in ſulphuric acid, without emitting 
heat; the fixed air is diſcovered by the efferveſ- 
cence which takes place when diſſolved in the 
ſulphuric acid, and the zinc combining with the 
acid, forms | 
| 1 C. Sulphate 


88. 
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Vitriol of Zinc. 
, } White Vitriol. 
48. Sulpkate of Zinc, blaine . | 
White Copperas. 


ſoluble in water; formed from blende, acidified 
by the abſorption of oxygen, and thus producing 
the ſulphuric acid, which afterwards combining 
with the calx of zinc, compoſes the Sulphate or 
Vitriol of Zinc. Anal. Zinc 20. Sulphuric acid 
40. Water 40. Bergman. 


d. Blende, or Sulphurized Zine; combined 


with ſulphur, iron, copper, ſilex. It is of various 
colours, ſometimes refembling galena, and hence 
called pſeudo-galena ; when of a blackiſh colour, 
it is called blackjack. Blende, in the German, 
ſignifies blinding or deceitful. Anal. Zinc 52. 
Sulphur 26. Iron 8. Copper 4. Silex 6. Wa- 


ter 4. Bergman. 


* 


O. ANTIMONY. 


ANTIMONX is about 7 times heavier than 
water; ſoluble in aqua regia, and precipitated 
by pure water; ſcarcely ſoluble in ſulphuric or 
nitric acid; with muriatic acid it forms butter of 
antimony. 

It is found in nature in the metallic ſtate; in 


the ſtate of calx, mineraliſed by arſenic, but moſt. 


generally with ſulphur, called crude antimony. 


It ĩs of a bluiſh colour, of a lamellated and radi- 


» 


ated texture. | 
' X 2 a, Native 


— 

a. Native Antimony, uſually mixed wich iron 
and arſenic. It contains ſo large a proportion of 
the latter, that by fuſion. with ſulphur, the product 
reſembles realgar, or red arſenic; found in Dau- 
phiny, Sweden, Saxony. 


N Dasid en is T native mi: eld 
b. Arsenicated Antimony, Native arſenical An- 


timony; of a white brilliant luſtre, and ſcaly tex- 


ture; when heated, it emits only arfenical vapours. 


Anal. Antimony alloyed by arſenic, 


c. Muriate of Antimony, White antimonial Ore; 
combined with muriatic acid, of a greyiſh white 
colour, found in oblong, rectangular, four- ſided la- 
minæ. It is ſcarce; found near Braunſdorf, 


Freiberg, Bohemia ; generally. accompanied by 


=. 


red blende, galena, grey antimony. 


3 20 0 | " | I * 
d. Red Antimonial Ore; conſiſting of antimo- 


ny, ſulphur, and arſenic; of a light crimſon red 


colour, in hexahedral, priſmatic, capillary cryſtals; 
found in the antimonial mipes of Bohemia, Hun. 
gary, and Tranſylvania,  _ 


e. Sulphuret of Antimon; Sulphuriſed Anti- 
mony ; of a beautiful appearance of the rainbow 
colours; filaments long, in hexahedral priſms, 
with @btuſe tetrahedral priſms; it is extremely 
ſcarce; it was found in a certain antimonial mine 


of Hungary, in quartz and heavy ſpar: Anal. 


Antimony 74. Sulphur 26, Bergman. 


. 7 9 10 1 O15 Tit 63 i 3 
f. Plumose Antimonial © Ore; or Argentiferous 
. ** antimonial 
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antimonial Ore ; antimony combined with iron, 
arfenic, ſulphur, and ſometimes filver ; of a lead- 
grey colour; cryſtallized in ſlender priſmatic 


needles. It is found near Freiberg, in e 
and Tuſcany, Z | 
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P. MANGANESE. 


MANGANESE i is about 7 times | hedvigh chin 
water; ſoluble in marine acid; the ſolution ap- 
pears brown ; by addition of marine acid to man- 
ganeſe, is produced an elaſtic fluid or gas, called 
ſuroxy are muriatic gas, or dephlogiſticated 
le c acid air. When expoſed to red heat in 
a cloſe veſſel, pure air is produced. It is —_— 
found in the ſtate of calx, or combined with oxy 
gen. 'Next to iron, and gold, it is the moſt 5 
quently diffuſed metallic ſubſtance through the 
earth, and even in vegetables. Soluble in 1 
and precipitated in A white powder by alkak. | 


— 
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a. Native Mages j found in the Bits 'of 
emhowkine {mall globules, Which, on expofure 
to the atmoſphere, fall to a black powder. r 


b. Native Or ide of Manganese, White OXY= 
dated Manganele; cryſtallized in tetrahedral rhom- 
boidal prifms; found in Hungary, Tranſylvania, 
mixed with ſilex, and conſtitutes the matrix of the 
auriferous- ores. Anal. Oxyde of Manganeſe 43. 
99975 of {rap 43- Lead 43. Mica 5. 7 
woe ; 
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c. Black 
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c. Black calciform Manganese, Black-Wad; 
of a greyiſh, or iron- black colour; found in Kö. 


nitz, Kaen Carinthia, Thuringia, * 
and Ireland. 


d. Siliceous Ore of 3 of a ſteel- grey 
colour, and lamellated texture; combined with 
oxyde of 1 35. ** 55.4 Iron 5; 


en 


0. SCHEELE. 


' SCHEELE, Wolfram, or Tungsten.; ; of a grey- 
iſh. white, or yellowiſh colour; granulated, friable; 
is never found in the metallic ſtate, but alone in the 
ſtate of calx, combined chiefly with caleareous 
earth, manganeſe and iron; it's oxyde is of an acid 
nature, of a yellow colour, and enters into combi- 
nation with all metals; it is ſoluble in the ſulphuric, 
nitric, muriatic,-and nitro-muriatic acids, and is 
converted «7d them into an oxyde, which combines 

alis, but is precipitated again from 
them by nitric acid. With the muriatic acid, the 
oxyde aſſumes a blue colour. 


. Tunstate of Lime, Sparry Tunſtate of Lime, 
Tungſten; combined with Tungſtenic acid 44; 


and lime $56; of a lamellar texture; greyiſh 


white colour ; cryſtallized in angular oftohedrons, 
or double tetrahedral pyramids ; is 6 times hea- 


„Salt formed by the combination of the Tunſtic acid with 
different baſes. 
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vier than water; digeſted with muriatic acid, it 
turns yellow; found in Bohemia and the tin-mines 
in Cornwall, 


b. Wolfram, Manganeſeous Wolfram; combined 
with tungſtenic acid 64 ; oxyde of manganeſe 
22 ; oxyde of iron 13; filex and tin 2; of a 
dark black colour ; lamellated, brittle, cryſtallized 
in compreſſed hexahedral priſms, terminated with 
tetrahedral pyramids ; found in England, Siberia, 
Bohemia, Saxony. 955 


R. URANITE. 


URANITE, or Uranium; is of a deep-grey 
colour, with a ſlight luſtre; above 6 times heavier 
than water; is ſoft enough to be cut with a 
knife; ſoluble in nitric, ſulphuric, and marine 
acids; is not precipitated by zinc ; phlogiſticated 
alkali addeu to the ſolution, produces a deep red 
precipitate, Firſt ſeparated in 1790, by Klap- 
roth, from the mineral called Pechblende. Found 
in a ſtate of calx or oxyde, and mineraliſed by 
ſulphur. | 5 


a. Carbonate of Uranite; Calciform or Oxyde 
of Uranite, or Calcolite. The earthy oxyde of 
uranite is a variety of an earthy texture; of a 
brimſtone yellow; it is found ſolid, diſperſed 
through, and depoſited upon other ores. | The va- 


riety called ſpathoſe uranite, is of a graſs-green 


colour, and generally found cryſtallized in cubes, 
and in hexahedral priſms ; conſiſts of uranium, 
carbonic 

A 


* 
* 
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carbonic acid, We: a Yer? er found in Bo- 
r hemia. 11 55 fp Jo 


| b. Sulphuret of Uranite ; Canal MIR 
Pechblende, of an iron colour, brittle texture; 
e a e ſmell expoſed to heat, 


8 e 2 MOLYBDENA. 


Xe MOLYBDENA, is of a teel-grey colour, 
very brittle ; 6 times heavier than water; is only 
found in nature combined with ſulphur. It 
melts eaſily ; is volatile by moderate heat, effer- 
veſces with alkali; emits a ſulphureous ſmell when 
treated with the blowpipe. 


* 


„„ Sulphurised Molybdena, or ir Molyblens i mi- 
= neraliſed b ſulphur; conſiſting of the moly bdic 
. acid and ſulphur; it's matrix is feltſpar, litho- 
marge, and quartz; found in Iceland, Sweden, 
Spain, Saxony, France, Siberia; frequently in 
+ ERS containing wolfram and tin ores, | 


OS: T. MENACHANITE. 


3 


- * , MENACHANITE, diſcovered in the OR of 
Menachan, in Cornwall, by Mr. Gregor; and tup- 
. 8 to conſtitute a new metallic ſubſtance, . 1 


a. Native Menathdnite ; ; 'Menachanite alloyed 
by iron; found aniorphous, or in grains, and in 
Irregular forms; of a grey, or dark colour; pon- 
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b. SYLVANITE. 


This ſemi-metal, diſcovered by Fobcbla, is if- 
ferent from all other known metallic ſubſtances 
and is called Sylvanite from it's being found in 
Tranſylvania; of a metallic luſtre; frafhirs broad, 
or granularly imbedded; of a dark- grey or white 
colour; reſembles regulus of antimony, or ſul- 
phurated biſmuth; evaporates by continued heat; 
amalgamates with mercury by {imple trituration ; 
and detonates with-nitre ; ſoluble in aqua regia, . 
and in concentrated vitriolic acid in cold, or a low 
digeſting heat, and the ſolution is crimſon red; but 
by the affuſion of water, or by a ſtrong heat it 1s 
5 Muller found it to contain a ſmall 

N of arſenic and of nickel, and alſp of 
gold. Bergman found it to- contain a little aincs 
but theſe mixtures ſeem to be merely caſual. 
Kirwan. 4 


' V. TITANITE. - 


A ſemi-metal, diſcovered by Klaas found at 
Rhonitz, and at Bainick in Hungary; of a Draw 
iſh-red. colour; fracture Wied unequal and 
conchoidal; cryſtallized in ght-anglef quadran- 
gular riſms, longitudinally ſtreaked and. furrow... 
ed, a acicular, and T " ſchiſtoſe mica 
alternating with quartz. Expoſed to a moderate 
heat, it remains unaltered, but in a cool crucible | 
it burſts into angular fragments, loſes it's luſtre 
and colour, and becomes pale brown; inſoluble 
in aqua regia, vitriolic, nitrous, or marine acid, 


Y a. Calcareo 
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a. Calcareo Siliceous Ore; found near Paſſau ; 


*quently” 5 5 allized in dbtu ſe-angled tetrahedral 
cry ſtals ; - 
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not yet fully eſtabliſhed. | 
X. TELLURIUM. 


Klaproth has. chemically analyzed the aurifer- 
ous mine, known: as the mine of white gold (Weiſe 
goldertz) aurum paradoxum, metallum vel àurum 

roblematicum 7 found in the mine called Maria- 

If, in the mountain' of Fatzbay near Zalethna, 
in Tranſylvania; and in this mineral has found a 
metal different from every other yet known. 
It is of a whitiſh greyiſh colour; friable and 
lamellar; in cooling after being heated, it takes a 
Eryſtallized furface ; very hard of fuſion. Placed 
on a heated body, it burns with a bright flame, of 
a blue colour; it amalgamates with mercury. 

7 7 UP ; 2 - a © It's 
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It's ſolution in the nitrous acid is clear and 
colourleſs; when it is concentrated, it exhibits 
pointed needle-like cryſtals. 

The pure alkali precipitates from the acid ſolu- 
tions of it, an oxyde of a white colour, ſoluble 
in all the acids, 

The ore of white gold of Fatzbay, aurum vel 
metallum problematicum, contains : Anal. Metal 
of Tellurium g25,5. Iron 72,0. Gold 2,5. To- 
tal 1000. 


The graphic gold of Offenbanya, contains Tely 


luriam 60. Gold go. Silver 10. Total 100. 


The mineral known under the name of the 


Yellow Ore of Nagyag, contains Tellurium 45. 
Gold 27. Lead 19,5. Silver 8,5. Sulphur 
ſcarcely an atom. Total 100,0. 


* The Foliated grey Gold of Nagyag, cles 
Lead 50. Tellurium 3g. Silver 8,5. Sulphur 


75 · "or and Copper 1. Total 100, o. 
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a. 


JNFLAMMATION, or combuſtion, conſiſts in 
L che fixation and abſorption. of vital air by 
combultible bodies, and in the decompoſition: of 
atmoſpheric air by theſe bodies. As vital air is a 
gas, and many combuſtible. bedies, by abſorbing, 
fix it, and make it take a ſolid form; hence vital 
air, when thus precipitated, will loſe the caloric 
to which it owed it's elaſtic fluidity ;. and hence 
cames that free caloric or heat, which is-evolved 
during combuſtion. 


I. ABRITORM. 
A. Hydrogen, 


Is one of the component principles of water; 


and in combination with caloric and light, forms 
hydrogen gas. | 


a. Pure Hydro en, exiſts always in a ftate of 
gas. Tt is a conſtituent of water ; where it forms 
one fixth. It is diſtinguiſhed from all other gaſes, 

| on 
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on account of it's being inflammable; bence it is 
called inflammable air. See F. V. page 


b. Sulphurated Hydrogen, Hepatic Gas, is ob- 
| tained from livers of ſulphur, or ſulphures, by de- 
compoſing them with acids. Sulphur combines 
with hydrogen gas, called ſulphuret, or hydrogen 
gas, or ſulphurated hydrogen gas, or hepatic air. 


1 II. SIMPLE BITUMINOUS SUBSTANCES. 


Bituminous ſubſtances are not of mineral ori- 
gin, but have been formed from certain prin- 
ciples of ſubſtances belonging to the organiſed 
kingdoms of nature; which, after the loſs of ani- 
mal and vegetable life, have ſuffered confider- 
able changes, by long contact and union with mi- 
neral bodies; and may hence be regarded as 
forming a part of the mineral ſyſtem. 


a. Naptha, is a light, thin, often colourleſs 
oil, highly odoriferous and inflammable, which in 
ſome parts of Perſia and Italy is found upon the 
ſurface of ſprings and lakes, and iſſuing from ar- 
gillaceous ſtones; does not combine with water 
or ſpirit of wine; when burned, leaves a black 
ſoot ; acids condenſe it and render it reſinous: 
when firſt expoſed to the air, it becomes yellow; 
afterwards, and in like proportion, it thickens, and 
paſſes into Ss 


b. Petroleum, or Rock Oil; and ſeems chiefly 
to differ from Naptha in being mixed with hete- 


rogeneous 


— 
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geneous matter; it is found in various parts of 
Europe trickling from the fiſſures of rocks. It 
has a greaſy feel, is tranſparent, or ſemi-tranſpa- 
rent, of a reddiſh or blackiſh- brown colour; by 
air it becomes like tar, and then is called 


c. Mountain or Mineral Tar, Barbadoes Tar, 
Bitumen Petroleum tardefluens. It is viſcid; of 
a reddiſh or blackiſh-brown or black; when burn- 
ed it emits a difagreeable bituminous ſmell, and 
by expoſure to the air, it paſſes into 


d. Mountain or Mineral Pitch, Bitumen Mal- 
tha; which is more impure than petroleum; it has 
the conſiſtence of honey ; is of a browniſh-black 
colour ; frequently mixed with much earthy mat- 
ter, reſembles common pitch ; when heated emits 
a ſtrong unpleaſant odour, like the former ſub- 
ſtance; in cold weather it may be broken, and 
exhibits internally a gloſſy luſtre ; when warmed 


it ſoftens and poſlefles ſome tenacity, It is how- 


ever ſuſceptible of a ſuperior degree of indura- 
tion, and then becomes asþhaltum. 


e. Asþhaltum, or Bitumen of Judea, has de- 
rived it's name from the Dead Sea of Judea, up- 


on the ſurface of which it is found, and upon the 


more. It is met with alſo in other countries. It 


is ſmooth, of a black colour, and ſhining con- 
choidal fracture. „ 


III. cou. 
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III. ComeouNnD BiTUMINOUS SussTANcES. 


Mr. Hatchett, . whoſe diviſion of bituminous 


ſubſtances I have chiefly followed, is of opinion 


that the progreſſive changes of naptha into pe- 
troleum, mineral tar, mineral pitch, and aſphal- 
tum, is cauſed by the gradual diſſipation of part 
of the hydrogen of the bitumen, and the conſe- 
quent diſengagement of carbon; and although the 
diviſicn, of the ſimple bituminous ſubſtances ter- 
minates in aſphaltum, nature appears to have 
glided on by an uninterrupted chain, which con- 
nects the ſimple bitumens with the compounds. 


a. Jet, is a compact black body; harder and 
leſs brittle than aſphaltum; may be formed into 
trinkets; it breaks with a conchoidal fracture, 
and the internal luſtre is gloſſy. It has no odour, 
unleſs when heated, and it then reſembles aſphal- 
tum. | hog th a4 


b. Coal, of which carbon is a conſtituent prin- 
ciple, is found in various parts of Europe in 
ſtrata beneath the ſurface of the earth; it is foli- 
ated, brittle, black, and glittering. Beſides carbon, 
it's conſtituent parts are, petroleum, maltha, and 
aſphaltum, combined more or leſs with other ear- 
thy particles, and, frequently with ſulphur, and 
the remains of vegetable matter. | 


e. Mineral Elastic Gum; diſcovered in 1786, 
| near 
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near Caſtleton, in Derbyſhire ; reſembles, in co- 
lour and elaſticity, cahout-chou, or Indian rub. 
ber; formed from naptha or petroleum; there 
are many varieties; ſome in the ſtate of aſphal- 
tum, by meking loſe their elaſtic property, and 
a quantity of gas is diſengaged ; and the ſubſtance 
remaining reſembles mineral pitch, or mineral tar. 


B. AMBER is one of the pureſt bitumens, 
cConſiſting almoſt entirely of a volatile oil, which 
receives it's conſiſtence from a peculiar acid (ſuc- 
cinic) and of a few earthy and coaly particles. 

Amber has been chiefly procured on the ſhores 
of the Baltic. The yellow amber of Kœnigſ- 


berg has been lately diſcovered by digging. It 


is raiſed 200 feet from the fea, where many ſhafts 
are ſunk, one of which is near 100 feet in depth, 
The amber does not run in veins, but is found in 
nodules, in-a matrix-of charcoal, below which there 
are ſtrata of fand. In the charcoal there are ſome- 


times little threads of amber. This ſeems to ſhew . 


that the origin was volcanic, and that the amber 
was accumulated by ſublimation. | 


a. Honeystone; cryſtallized in aluminiform oc- 
tohedrals ; found in Thuringia, between beds of 
bituminous wood, and 1s ſometimes near an inch 
in diameter; it is cryſtallized in great maſſes, in 

a double pyramidal form, with four fides ; it bears 
a great reſemblance to amber, but does not, like 
that ſubſtance, become electric by rubbing ; by 


Mr. Abich's analyſis it appears, that 5o parts of 
this foſſil are compoſed of 8 parts of the — | 
| 0 
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of alum, 2 of carbon, 14 of oxyde of iron, 20 of 
carbonic acid, 14 of the water of cryſtallization, 
emitting. the ſmell of bitter almonds, and 24 of 
ether; with a ſmall portion of the benzoic acid. 
In conſequence of the incombuſtibility of the ho- 
ney-ſtone, he erer to exclude it from the 
claſs of combuſtible bodies, and to place it among 
that of aluminous earths; oo Ft” 


b. Common Amber is found in ſeveral countries 
of Europe beneath the ſurface of the earth, among 
clay, ſand, and the iron hog · ore, but moſt abun- 
dantly in the ſea, and particularly on the ſhore of 
the Baltic ; found in maſſes, irregular, tranſparent 
or opaque, of a white, yellow, or brown colour; 
ted and green amber being fearce. Taftelefs; of 
a faint © when rubbed; and becomes electric; 
inſoluble in water. il 041 5 


C. MINERAL TALLOW, or | MUMIA ; 
found in 14g6, in the ſea, on the coaſt of Fin- 
land; alſo in ſome rocky parts of Perſia, mixed 
with petroleum. It is perfectly white, of the conſiſt- 
ence of tallow, but more brittle though as greaſy ; 
it burns with a blue flame, and a ſmell of greaſe, 
leaving a black viſcid matter, which is more dif- 
ficultly conſumed. | 


D. SULPHUR is a ſimple body, which, during 
combuſtion, or, in other words, during it's combi- 
nation with oxygen, produces ſulpburic acid. 
Sulphur is found near the craters of volcanos, 
and the fources of ſome mineral waters. | 

Z a. Common 
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a. Common; or Native Sulphucr, is a yellowiſh ſub. 
tance, odorate, electric, tranſparent, and oftohe. 
dral; opaque and priſmatic ;:fufible, and ſubjett to 
Arent combuſtions; one is flow: with / a: bluiſh 
flame, and yields ſulphureous acid; the other ra- 
pid, with a white Rae; and yields ſulphuric acid. 


"oy polbanie Sulblur; ; amorphous, granular, com- 
patt. 


E. PLUMBAGO, 8 . 
combord: with a large portion of N un 


* 8 Plumbago.; ; Graphite; ; this ſub⸗ 
ſtance has not yet been produced by art, but na- 
ture contains it in conſiderable abundance ; ſuf- 
fers no change by water or atmoſpheric air, nor 
expoſed to fire in cloſe veſſels ; but burns ſlowly, 
if heated, in conta@ with air; amorphous, fibrous 
and ſlaty; of a deep iron black colour; little ſhin- 
ing, metallic Salve, * the e foapy to the 
touch. ri = | | 


Do athracolith conſiſting of Carbon go. Ar: 
gill 5. ere Born. 1 
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VOLCANIC 
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VOLCANIC PRODUCTIONS. - 


LOIN IPRRS 


A. Loos. 


a. Ashes, of a browniſh or 'reddiſh grey co- 
lour ; conſiſtence looſe and duſty ; very light and 
ſubtle, and ſmooth to the touch; ſlowly diffuſible 
in water, and when wet, ſomewhat ductile; effer- 
veſce ſlightly with acids; and contain about half 
their weight of argill, a ſmall proportion of earth, 
calx, magneſia, and iron, and the remainder is 


ſiliceous. 


b. Sand; conſiſting of minute hard grains, that 
readily ſink in water; generally fragments of lava 
and ſcoriæ, together with olivia, garnets, feltſpar, 
and ſchorl. | „ Ted A 


B. ConEREN r. 


a. Puzzolana ;. colour reddifh brown, grey, or 
greyiſh black ; that of Naptes grey ; that of Ci- 
vita Vecchia, reddiſh' brown; furface rough, un- 
even, and of a baked appearance; pieces of va- 
rious ſizes, from the ſize of a nut to that of an 


22 28 egg 


1 72 ] 
egg; frafture uneven, or earthy, and porous; 
commonly filled with particles of pumice, quartz, 
ſcoriæ, &g.; very brittle ; does not efferveſce 
with acids; magnetic before it is heated, but nog 
after; contains filex, argill, and iron. 


b, Trass, or Terras; reſembles puzzolana; 
though often the product of pſeudo yolcanos, or 
external fires; colour greyiſh brown, or yellow- 
iſh ; ſurface rough my porous; fracture earthy, 
rarely lamellar; found principally near Ander- 
nach, in the N of the Rhine; alſo near 
Frankfort, Cologne, Pleith, &c.; and there called 
Duffſtein; containing fragwents of argillite and 
baſaltine, often branches of trees half cleared, and 


impreſſions of leaves, with mica, iron org, Ke. 


c. Tafa; a kind of puzzolana forined by na- 


ture into a mortar; colour brown, or -reddiſh 


brown, brick red, or ſpeckled with varipus co- 
lours ; fracture earthy ; contains ſand, ſcoriæ, 
fragments of lava, limeſtone and pumice; often 
baſaltines and Veſuvian; commonly magnetic, 
and not eaſily decompoſed by the aQtian of the 
ore. i ä | | 

d. Pumice ; colour grey, rarely brawn, or 
blackened by fuliginous fumes ; ſurface rough and 


fibrous, with elongated pores ; ſomctimes fibres 
not diſcernible z fraftyre ſtriated and open, un- 
even and ſplintery ; fragments oblong, obtuſe, and 


irregular; brittle in-a high degrec ; fuſible at 
130. q. into a grey ſlagg. OE 


e. Piperino; 


eff cowoKk. coo cocoon ooo acoanas. 
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e. Piperino; a concretion of volcanic aſhes, 
and. is ſaid to be the ſubſtance that covers Pom 
peiaz colour grey or reddiſh brown ; fracture ear- 
thy; contains fragments of white marble, feltſpar, 
mica, garnets, ſcoriæ, gypſum, ſchorl, granite, &c, 
ſometimes ma * ** Proferyed from maiſture, 
it Tg in 


Il. LAVA. 


Any matter that has iſſued out of a RE TOR in 
a liquified ſtate, or that has accompanied or been 
enveloped in ſych liquified matter. en 


a. Cellular; colour brown, or reyiſh black 


künden unequal, rough, and full cavities 3 af. 


fekts the magnetic needle. 


b. Compact; earthy ſubſtance. or unter, which, 
after having been fuſed, but not vitrified, becomes, 
an cooling, compaR, cloſe, and ſolids 


III. VITREOUS LAVAS. 


a. Glass; ſuch matter as has been expoſed to 
the greateſt heat, and from the compoſition, moſt 
ſuſceptible of yitrification in a moderate heat; 
colour black, green, yellow, or greyiſh white ; 


found in detached maſſes ; either ſpongy or com · 


pal frafture. 


b. Enamel ; reſembling vitreous lavas, is 
the imperfeQ vitrification called enamel ; colour 
white, 
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white, grey, or brown, often with round ſpots, of 
a different colour from the ground; fometimes 
contains cryſtals of ſchorl, or feltſpar, not com- 


pletely. melted; fratture Gone wen granular 
Jha fads of ie 


c. Scorie; compounded of 3 iron and tony mat- 
ter, and owe their fuſion to ſulphurated iron; 
they are tumefied and expanded by the ſulphure- 
ous vapours; colour generally black; ſometimes 
reddiſh from the oaleination of the iron; ſurface 
rough, and uneven; texture cavernous; the 
cavities larger and more irregular than thoſe of 
cellular laya, but never fibrous. 


5 5: Slages, reſeralle the droſs of forges gun 
rally red and oye 
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PART the SECOND. 


Arrroucn: it may he admitted with peculiar 
honour: to the preſent age, that the know- 
ledge of natural hiſtory and of ſcience in general 


has been of late conſiderably enlarged; yet as the 


objects of human inquiry are numberleſs, and 
frequently diſperſed in diſtant parts of the globe, 


as well as complicated in their hiſtory, the ſenti- 


ments of an ancient philoſopher may be adopted 


even at this day with propriety : © Multa etenim 


* ſunt que eſſe audivimus, qualia autem fint ig- 
* noremus! Quamque multa venientis ævi popu- 
< lus, ignota nobis, ſciet*!” 

At the ſame time if we reflect upon the forego- 
ing ſuggeſtian, reſpecting the amazing progreſs 
made in natural hiſtory within the ſpace of a few 
years, we may find ſuthcient inducement to per- 
ſevere 1 in purſuits ſo worthy of a rational mind. 


+ Seneca, 


It 


2 
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It would render natural hiſtory much more 
pleaſing, as well as barg tend to it's progreſs, 
were the limits of our knowledge therein pre- 
ciſely aſcertained, that travellers and curious per- 
ſons, who have little leiſure for reading, might 
not only be informed of what is already Berer⸗ 
ed, but alſo of what is ſtill doubted, or unknown ; 
by which means their inquiries would be better 
directed, and more conducive to real information 
and uſeful diſcovery. | 


2 
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ee « and Be n an 
Antiguities, religious Rites, polite Arto, Sc. 


nous arts, where they an entrance find, 
Nn 


HE alphabets of the various nations, their 
pronunciation and numeric value, with 
their numeric figures, if different from the letters 
of-the alphabet, and books written in each lan- 
guage, eſpecially grammars, dictionaries, &c. with 
the dates of each when written, merit the inveſti- 
gation of the curious; likewiſe the materials uſed 
or writing, and their preparation, as the methods 
of making ink, paper, and pens, and of fizing and 
gluing the paper; the art of printing, the 
— Doan or doing it. 

2. Manuſcripts, in good preſervation, of the 
Hebrew Bible, or parts thereof, particularly if 
upwards of goo years old. 

3- Books containing the religious principles an 
any nation, or people, and which uſually ar 
written in a dialett different from that which fuch 
people now ſpeak, or in a poetical, high meta- 
phorical ſtyle, and therefore underſtood by few 
= and for the moſt part kept very ſecret ; 


* — didiciſſe fideliter artes 
Emollit mores, nec ſinit eſſe feros. 


ovid. Pont. 


A a amongſt 


2 
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amongſt theſe we m 181 enumerate the Chartah 


| Bhade Shattah of Biamab, in Chartah Bhade and 
Aughtorrah Bhadè Shaſtah, the Vedamꝰ“, the ſa- 
cred books of the Perſces, itten in the ancient 
Perſian dialetts, called the Len id, and Pehlvit ; 
the Koran of Mahbmet; the facred books of the 
Mendzans or -Sabaites, at or near Baſſora in the 
| Perſian gulph the voluminous facred books of 
the Lamas in Nexpal and Thibet, called Khan. 

r, —— it's myſtic part, termed Riurs; the facred 

oks of the prieſts in Pegu and Siam, and dthers 
of fimilar tendency. Theſe odd be Rtill more 
valuable, could ein;, Latin, or French cranlla- 
Kone Pe added. 

4. Deſertptions of the muerte quota Fea, 
ay: religious ceremonies of the reſpettive nations; 
whe architettute both exterior and interior of their 
| les, religious, public, and private buildings; 
Kring ky ere rr oe — ranks 6f their 
divinities and idols; their '{xcred' and domeſtic 
*itenfils, the caſts and ranks of people, the learn- 
ing and religious tenets '6f each nation, tb all 
which explanatory drawings would be required. 
What nations uſe circattcifion, atid what hre the 
acwantages derived from ſuch a cuſtom, or dĩſad- 
vantages from the omiffibn of it? Is eircuinci- 
fion ever extended to the nnen Wd t in ee 
manner i is fr . 


* 1 1 
7441 111 


10 * the nd on this ide the 8 the facred books 
of the Bramins are cottained li thꝭ Vedamy copies of Which, in 
the original Sanſcrit character, would be very valuable. 


1 The Peklvi is a more modern dialect. | 
$58. re ew 
in F | 5. The 
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3. The tranſlations of the Bible in different lan- 
gusges: and the ſacred books of Chriſtians of va. 
nous denominations; as the Georglan, Armenian, 
e Ethiopian, Coptic, Arabic, and Syriac, 


elpecially amopg 'the Chriſtians on the Malab 
coaſt, and in the iſle of Socatora®,*' *" © 
6. Tbe hiſtory and ſucceſſion of princes,” the 
origin and migration of nations; the government 
and political conſtitution of each country; the 
cauſes of the increaſe or decay of power. | 

7. A relation of the private and domeſtic life 
.of the people ; the cuſtoms obſerved at the birth 
of children; the marriages, ſepulchral rites, and 
any other circumſtances characteriſing each na- 
tion. 5 

8. An account of the aſtronomy and chrono- 

logy of different nations, whether they obſerve 
the ſyſtem of the ſeven days of the week, the 
names for theſe days, with their ſignification. The 
number, names, and ſignifications of their months; 
the number of theſe in a year; whether they are 
uſed to conciliate the moon's and ſun's motion by 
any intercalation, or a certain cyclus of years ; 
the names for particular ſtars and conſtellations in 
the zodiac, with their ſignifications; the diſtinc- 
tions of the other ſtars from the planets, with the 
length of their revolutions. 

The ſtate in which the art of drawing, carv- 


* The Neſtorian Chriſtians formerly had à ſettlement among 
the Indians on the Malabar coaſt, and were there very much re- 
ſpected. Are ſome of theſe ſtill exiſting? Have they any an- 
cient Syriac books ? | | | 
9 | Aaz in 


r 
@ **1 ' : * . | 155 80136! 1+ * 5 
ing, and engraving in ſtone has been, or now is. 


Specimens, drawings, or collektions of old inſcrip- 
tions, engravings, ſeals, gems, ſtatugs, carvings, 
baſſo and alto, relievos, and the places where each 
of the above monuments are found, the ſize, ſub- 
ſtance whereon it is worked, &c, the ancient and 
current coin, with the exact valuation. 
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bee Menus Arik Thad, S 


Fes has the 1 I in vain 
ivided by-th* inhabizable main: 


If ſhips profane, with fearlefs | al 
| Boat Geri nee, . 110160 


Franc. 02 


Drscaurions and lacs of the looms, 
tools, machines, &c; employed in manufac- 
tures, particularly if ſimple, ingenious, and gain- 
ing time or ſtrongly increafing ;Power, might prove 
highly beneficilee. 

2. An account of the lanting, gardening, and 
agriculture of each country; the manure uſed, 
Py time and labour employed in each branch of 


uſineſs; the price of labour, the implements of 


agriculture ; the kinds and quantities of corn ſown 


in an acre; the quantities reaped in different 


ſoils; the proportion of vineyards or paſture lands 
to arable, and the number of people in a ſquare 
mile of paſture, arable lands, vineyards, or any 
other kind of plantation. | 

3. The kinds of pigments, Rains, and dying 
materials known and uſed, particularly in China ; 


* Nequicquam Deus abſoidit | Nh 
NE oceano diſſociabile 
Terras, fi tamen impiz 
Non tangenda rates tranſiliunt cok. | 
Hon, I. 1. Od. 3. 


are 
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are they mineral or vegetable? the manner of pre- 
paring and. applying them, with the advantages and 
diſadvantages of each art compared with ours; 
particularly the materials, machines and methods 
em played the Indians, for dyipg, ſtaining, and 
pin their chintzes, calicoes, &c: 

4. The wood and timber uſed 2 ſhip build- 
ing; the form sand conffruftion o fthe ſhips ; the 
wood employed for malls ; the. ſuc ala for 
oakum, ropes, cables, ſails, dull, e. With the 
comparative advantages and diene. 

The means deviſed for catching quadrupe 
dia fiſhes, ſhells, l. * 2 8 J 105 J od. K. 
prevent the increaſe f fach a8 are noxious to the 

people or their plantations; are any animals made 
tame and employed tb catch others, or are any 
methods uſed for killing or inebriating them a 

8. The materigls' + if ima ſkins, 
che manner of dreſſing them; if the hair of ani- 
mals, or the threads of cx tain oct. the method 
of ſpinning, N Bl ck weaving: ' ſuch 'fubſtan- 
ces; if vegetables, ow are they cijltivated, dreſſ⸗ 
ed, ſpun, and manufactured? The cut and make 
of the dreffes in general, with the advantages an and 
diſadvantages of each particular part. 

7. The various objects of commerce in gene- 
ral, the growth. and manufattre pf each article, 
wich the names by which it is known, and it's uſes, 
when defigned oily for inland trade; the price of 
labour, and the numher of people employed in each 
department. 2 

8. It is a common opinion, that quanti- 


ties of remyants and 'rags of all kinds of mo 
clot 


6 628 . 
8 TA byltod th Chit, 
Sha a Rh fie Na hem their fine 
red pigments. Tf this be true, What riiettiotls are 
een to extract the cb? 
aß been obfervel chat anglogous 'Tub- 
Rae art moſt proper for dying homo 2 61 
bodies“; thus animal ſubſtances are belt 
ing wool and filk, becauſe wool and filk are * 
mal ſubſtances. A blue dye, made of woad (Iſatis 
of Linnæus) is found to be full of infefts. Is it 
not the ſame caſe with indigo? Are not all the 
laſting dyes made from animal ſubſtances, or of 
ſuch as contain numerous inſects? | 
10. The manner in which the beſt indigo is 
manufactured in the interior parts of Indoſtan, 
and the plant from which it is made. Is it from 
the Indigofera or the Anil? Are there any rules 
toaſcertain when the plant has ſoaked ſufficiently, 
and- how long it ought to be beaten ? 

11. Is there any linen made of flax or hemp, 
or what other ſubſtances are ſpun and wove in In- 
dia beſides cotton? What uſe is made of the yel- 
lpw or brown cotton taken from the Bombax? Is 
it manufaQtured for apparel, and appropriated for 
a certain order of men, as prieſts or Bramins ? 
12. Deſcriptions and drawings of the inſtru- 
ments and machines employed by the Chineſe and 
Indians to clean the cotton from the ſeeds. 

Is only European zaffer from cobalt uſed 
by 2 Chineſe for painting their porcelain blue, 
or have they ſome of their own? If they haye, 


Vid. Hiſtoire de Academic, an. 1768, art. 11. 
8 \ ; what 


c #4 1 


_ what.name is it 8 . . is it manu- 
fadtured ? It is probably ner chan ours, from the 
richneſs of the old China figures. 

14. The preparation of the pickle or catchup 
called Soya ;. is it made from the Dolichos Soya 
'Linn,? Is ſalt, * or bayjey * and in 
what en 
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SECT. Il, 
Metereological Observations, Food, Way of 2 
ing, Animal CEconomy in general, Sc. 


| For every man to native cuſtom protie 
 Conforms and models life to that lane. 
. Gornomita. 


JT is always ſatisfactory to have regular meteo- 
rological accounts by the affiſtance of a good 
barometer and thermometer; and to obſerve at 
the ſame- time the quarter the wind blows from, 
and it's degree or violence; the quantity of rain 
and, ſnow by inches; the ſize of hailſtones ; the 
appearance of atrial phenomena, us aurora bore- 
alis, or northern lights, fiery globes, halos or 
bright circles round the ſun and moon; with the 
effects likewiſe of thunder ſtorms, lightning, &. 
2. The traveller ſhould alſo remark the fucceſ- - 
ſion of ſeaſons, and the various fruits and pro- 
ductions of each country; the times of ſowing 
or planting,” as well as of harveſt, or of reaping 
the grain, &c. the budding or flowering of trees, 
or ſhrubs. The food of the inhabitants, and th 
preparation of it previous to it's uſe. | 
g. Some account might be collefted of the gene- 
ral prevailing diſeaſes in diffetent ſeaſons, and 
the cauſes producing the ſame, or the remedies 
employed for curing them, and the methods in 
which remedies are adminiſtered. | 


B b 4. Are 


r 
4. Are any diſeaſes cauſed by the effluvia of 
certain trees or plants, or is the touching, hand- 
ling or cutting of trees or plants ever ſuddenly 
prejudicial to health? Does the effluvia from 
ſpice trees or the frankincenſe tree —_ dele- 
terious? | 

5. What are the effefts or Frptieng. which 
ariſe from the bite of poiſonous ſnakes, or any 
reptile or inſet? Has the bite of a ſnake ever 
been found to have a ſalutary effe& in curing a 
certain previous diſeaſe, or does the bite of one 
ſnake ever deſtroy the effects of another? Ar 
there any counterpoiſons or antidotes uſual Aer! 
the bite of Jnakes? Is muſk or any ſpecies of 
the ariſtolochias a remedy which the re avoid 
and fly from, or do any of, theſe Prove lethal to 
ſnakes ? 

6. Is the pedra de 3 uſed as an antidote 
againſt the effefts of the bite; of any ſnake, and 
with what fucceſs? How is this remedy procured 
and applied ? 

. The manner of managing domeſtic animals, 
Whether in health or otherwiſe. The animals 
which the natives in any country caſtrate, and the 
effeQs produced by it; as well as the period when 
ſuch a cuſtom was firſt introduced. 

8. It would; deſerve remarking where and in 
what manner. polygamy is introduced, whether 
perpetual or temporary, and the effetts of it upon 
the manners, religious or civil cuſtoms, popula- 
tion, &c. of ſuch countries. Does polygamy pre- 
vent ſome men from procuring wives, or are.the 
women brought from neighbouring nations ? Is it 

| any 
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any where cuſtomary for one woman to be mar- 


ried to ſeveral W during the life of the 


firſt? 

9. Accurate n of births or burials 
in nes or- towns, and the proportions of 
males to females, would prove very valuable. 

10. Have any buildings or ſhips, furniſhed with 


| eleQzigal rods after Dr. Franklin's method, ever 


received any injury from lightning ? 

11. Is the venereal diſeaſe cured without 1 mer- 
cury ? and if fo, by what remedies? 
12. What diſeaſes attack the workmen em- 
ployed'! in different . of enen 
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1 would —— a. to are our b 
ledge in this department of natural hiſtory, 
were the following remarks reſpecting quadrupeds 
to be carefully made; viz. the general times of 
coupling and of geſtation ; how many young are 
brought forth at a time, and how often 7 
ſeaſon; at what period of life they become pro- 
lific or barren: where their principal reſort and 
dens are; whether the males aſſiſt the dams in 
providing food for the young of the carnivorous 
tribe; how long theſe are under the protection of 
the old ones; and what age each ſpecies attains ? 
2. It might be inquired whether any perſon 
hath ever ſeen elephants in copulation, which 
has been hitherto denied; it is ſaid that if the wild 
elephants perceive any body, they immediately 
begin to rave, and ceaſe not till the curioſity 
of that perſon has been rewarded with death; 
and though the Indian princes have kept great 
numbers of tame elephants of both ſexes, they 
never could procure a breed from them. What 
differences arg there betwixt the African _ 
| Indian 


uring one 
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indian elephants? Is. the ſtrufture of the grinding 
__xeeth equal or flat in all, or have ſome elevated 


2 pointed crowns, fimilar to thoſe of carni or- 


ous animals? Do elephants ever ſhed their ruſs. 
or teeth, or are they permanent? 

3 How many ſpecies of tigers, ſo called, or. 
more properly of leapards, panthers, ounces, &c, 
are there in India, and what are the ſtated and 
perpetual marks for diſtinguiſhing each, in differ. 
ent periods of life ? What other animals of the 
feline kind are found in India, with the 3 | 
charatters of each 3 

4. Does the ſhakal; or jackal, (canis aureus Lin.) 
bear any refemblance te un animal common! 
called the croſs-fox (Pennant's Syn. Quagr.,) 
What animal do the A abian . writers call banat- | 
el-ayvi? rok | 

Are armadilloes (day bodes Lin.) in Aff or 
dat in what parts, ang \ bat are their chatafter- 
iſtics? ," 

6. When the various ſperie 'of the feathered 
tribe N to couple or pair ſhould” be noticed; 
when, where, and of Whit materials each bird 
builds it's neſt, with tlie colour, ſize and number 
of eggs; how long the eggs are in incubation ; 
what the young 19 fed with, and at what periods 
they are fledged; wich the diflinctions between 
dane e and female birds in different ſeaſons and 


Ny The migration of birds ſhould not be diſre- 
garded; but their merely diſappearing i in one part 
of the country is not properly a migration, for we 
EEE a that birds ſhift their place of abode, 


at 


a 
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at certain ſeaſons, on account of ſome palätable 
food, which may be more plentiful in one part 
han in another; the craſſing wide ſeas or exten- 
e continents js' underſtabd- If any bifd be 
found out at ſea, the ſpecies of bird, the direction 
of it's flight; the diſtance” from land, anG the lati- 
pate, and longitude ſhould be noted. 


We | — fats their It) 
5 9 8 of ſeaſons; s nn pet my” e 
r airy caravan, h 1 
"Ping, and over lands; e an i wing 
Eaſing their flight: ſo ſteers the prudent crate 
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1 . gr borne on winde t the air 
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Floats as they pi ang d with wane _ 
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0 Ag thern cli ates auld ; uſeful. to * A2 

when PF 25 5 a 125 and when they diſap- 
pear; and likewiſe, 20 What climates they have 
deen found, whether 5 n a;torpid 85 ative ſlate, 
with the ſpecies and peculiar characters. 

8. What birds or animals are allowed a privi- 
teas or immunity from being injured or killed? 
and what ay be the reaſons for the ſame, or, the 
advantages eriyed therefrom? 

Some birds « of 1 are em lojed i in. the calt 
by the grandes i in hay ing d hunting. What 
means are uſed for teaching ſuch birds, ind what 
are their differences, lize, figure, plumage, names, 
ſpeciſic characters, &c. 

10. What are the charadter, plumage, food, and 
con y of the Indian rayens (buceros Lin.) 

"WY; 20 there aby. humming wing, schie 


ys Metros, 


Lin.) 
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Lin.) in the Indies or China with; a filiform long 
tongue, conſiſting of two ſemi- cylinders? 


12. What are the peculiar diſtinftions of the 


true wild peacock? Are there any white pea- 
cocks in India, and of a ſeparate ſpecies? Is 
the change in plumage obvious in wild peacocks, 
or is this the reſult of domeſtication? Do white 
peacocks breed with grey and green ones, and 
wor is the colour of the young breed? 

Is there to be found in the Indian ſeas a 
| racilatelt fiſh, ſciæna jaculatrix*, different from 


the ch=todin roſtratus, Linn. ? or is the faculty 
of 8858 þ at inſeQts with a drop of water peculiar 


to theſe fiſh, or common to any others? 

14. Has the rajah torpedo, Linn. or the cramp 
or numb-fiſh, the ſame electric qualities as the 
gymnotus eleftricus? 


15- As there is yet wanted a good figure of the. 


ſea cow (trichechus manatus Lin.) it would be 


deſirable to procure a good drawing of it while 
alive, to have it diſſected, and to obſerve wherein 


it coincides with, or differs from other animals 
nearly related to it, as the ſeal, dolphin, &c. 

16. The ſeaſons ſhould be noticed, when differ- 
ent ſpecies, of fiſh ſpawn, and the rivers, bays, 
ſhoals, or ſands they reſort to for that purpoſe ; 


rer age they attain before they ſpawn, the food 


eat, the age they live to as accurately as poſ- 
able, the fize they acquire, and the latitude 2 & 
in they are generally found; the method of catc 


186. 


* Philoſophical Tranſaktions, Vol. 54. and Vol. 56. t. B. p. 
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| ing them, and to what uſes alſo they are applied 
when caught, and whether they are eſteemed 


wholeſome food or the contraty ? 


157. Which ſpecies of moth is it, the caterpillar 
of which in China affords that ftrong grey kind of 
lk, and how is it manufaQtured or wove? How 


are theſe ſilk worms ot caterpillars preſerved, fed, 


and managed? The introduction of ſuch a new 


ſilk into England would be a uſeful acquifition, 
and redeem entomology from the cenſyre it is 
now branded with, of being a mere curiolity void 
of any real utility. e | 
18. Are there any rattle- ſnakes in the Indies or 


China, or in any part of the world befides Ame- 


rica ? 


1.9. The various bundles of fwimmitig ſea weeds 


ought not to be negleQed ; for beſides the differ- 
ent kinds of fuci they conſiſt of, they generally 
contain ſmall crabs, ſhrimps, or other ſubmarine 


anſe&ts or worms, ſuch as the onifci, monoculi, 


ſometimes ſhells and eſcharæ, ſertularlæ, arid other 
corallines. Bora 7 oa 

20. The variogs animals inhabiting ſhells de- 
ſerve inveſtigation, as there are probably new ge- 
nera yet to be difcovered: it is not fully aſcer- 


tained whether the inhabitant of the paper-nautilus 


be an animal really belonging to that ſhell, or 
only uſes it in the ſame manner as ſome crabs do 


- other ſhells; neither is it known whether or no 


the paper-nautilus animal, or the ſepia, increaſes 
or enlarges it's ſhell. Indeed the generation, and 
general conomy of all the molluſca claſs are very 


imperfettly known. 
| 21. Experi- 


— w__ Ml ad 4 
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21. Experiments 118 be tried. to aſtertain 
whether pearls are not ſuch” concretions in the 


ſhells wherein they are found, as the crabſtones 


(lapides ſeu oculi cancrorum) in the ſhells of 
the river cray-fiſh, which collect alkaline or cal- 
careous materials from tiiè food of the animal for 
the formation of the new ſhell, as do the mya and 
ytitus margaritifer a new lyer for- the. increaſe 

of their ſhells: Do the wells containing the pearls 


gedit nt op through the year, or at a cer- 


"tain jugs 7 5 
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1 25 As ee a0 the method 
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tio South- Voyag 
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on. ſhells, mentions. the turbo ſcalaris, Linn, or 
Nec aß affarding the violet purple, of the 


23. Bere and roving of the! apimak 


OE ITE 


lines, ons, echin) 1 aſtexi or 
2 55 r ul tle fiſh, holot thuriz N 
baue the various molluſca, and che po- 
ok the tubipores, madrepores, millepores, 


eMlepores &c.. deſerve the attention of a natural 


ſtorian, as but en of them 3 are well deſcribed 
2 known. 
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are worth co efting,, they ma be Pr 
ſeryeg in the manner deſcribed in'ſeR. 3 
What trees bear the m yrobalahs, a. dru; 
neh much in requeſt, but preſent in litt! 
eſteem 2s a medicine, but which might probably 
aford ſome uſe in dying? What 9557 of trees 
bear the myrobalans Puten chieb ula, citrina, 
nd indica or nigra ; whether a 7 0 a at 
us as the myrobalanus emblica The, uſt allo 
of the I in India? 8 ee 21 
s the aloe-wood or ea le-woddz the 4. 
nate and the agallochus, the ſame or different? 
The place from whence procured, with the gene. 
ric ant ſpecific characters? 
4. 1 the orchel or rochel (lichen rocella, 
Un.) which is found in Madeira, and uſed to dye 
red, a' Kind of lichen or a zoophyte ? Is 1. 
ſeeping 3 it in putrid urine ſufficient to prepare it ? 
Where does the lignum rhodium grow? 
Is it a kind of nyQanthes or Indian Faſwihe p 
6. Of what genus and ſpecies i is the tea- wood, 
of which tea=cheſts are made? 
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| „ What is che wood tek on the Malabar 
as of which the Indian ſhips are built? Is it 
a fatt that it is never attacked by ſea worms (te- 
retloß Lin.) + 
8. The various kinds of pulſe, as veaſe, beans, 
Phafeoli, &c. eſpecially ſuch as are reared at the 
Cape of Good Hope, and exported: to the Indies; 
the other fruits likewiſe which are | cultivated at 
the Cape, and taken in as refreſhments on board 
N European ſhips. 

9. The different kinds of palm 1980 their: na- 
1 ſdil, characters, names given by the natives, 
and the ! uſes wy i them to, or their. fruits, 
Wn To what genus * fancies 8 we graſs 
called Tatack belong? and where does it grow, 

9 Madagaſcar, Java, the Malay Ifhods, and 
rench Ile de Bourbon? The graſſes in ge- 
wr — in particular countries and ch- 
mates, with the ſoil and culture, and the kinds of N 
cattle moſt addi ted to each. 
11. Mhat plant bears the famous Indian nut, 
which. is uſed as a reſtorative, and is immenſely 
dear, being ſold according to ſame at three thou- 
fand pounds each; the place where it is culti- 
vated, the ſoil it an and it's real or imagi- 
1 virtues 2 

12. Tbe Columbo root, called by the Portugueſe 
| Mozambique, is a native of the continent 
of A a, but it * been tranſplanted to Columbo 
in Ceylon, and the Dutch now ſupply all Aſia 
wich it. Is it different from the root of Lopez or 
tee 1 i nGen 1 Lopezia; 


97420, 
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Logan; and if ſo, what. are the charafters of 
each? Ruf r 

13. A deſcription of the ſmall grains We 
ſeoli, with which the Indians on the Coromandel 
coaſt ſow cheir fields after the rice harveſt, with 
the minutie of their cultivation, eſpecially the 


machines employed for i water the grounds. 
14. A tree or plant in in China, called 
Tſai, on being ſermented Hike Indigo; plemtifully 
furniſhes a green=coloured flour, which in dyi 
gives a laſting tint᷑ture of a fine 1 
therefore worth i after the method of 
entrakting che colour, and the additional ſubſtan- 
ces employed in fixing it, and n Ge are beſt 
fitted to receive che lame. * | 
Are the Hamina of ola rao, 
Lin hich i is called Draco 25 ſiliquoſa 
folio; by Commelin, and Lingoum by Naurt. 
Amb. 2. t. 70. conneQed: — 
16. Which genus of plant does the true. ebony 
belong to f Is it an aſpalathuß ? 
17. Many varieties of rice are ſonnd n India, 
— = red, with red haſks; the little rice, ſmall 
ned, oblong and tranſparent; the e rs long 
b in with round grains; the dry rice, which 
grows belt on a dry ſoil, and requires no water- 
ing; and the common rice; are tbheſe various 
kinds of rice different ſpecies or vnrieties. only? 


The culture, characters, and ſpecimens of each, 
if different, would be neceffary. 


48. There is an dane dur een Borracbio 
in Portugueſe,” and Kaout in the language 
of the natives near Cayenne in South America, of 


which 


L 1 
which it is ſaid the Chineſe make rings for laſcivious 
urpoſes, but here uſed by ſurgeons for injeQting 
iquids, and by painters for rubbing out black- 
| lead-pencil marks. Is this gum manufadtured in 
India or China, and from.what plant, and in what 
manner, with the different uſes it may be applied 
to? Is the plant an Euphorbia or Apocynum ? 
19. What plants produce gum myrrh and gum 
ammoniac, and how are, they collected? * 
mmi rubrum a. 


20. What plant affords, the 
tringens from Gambia? 
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> hy 1 HE manner of working mines, and the me- 


thods employed in getting, breaking, and 
extracting the ores; the tools and machines em- 
ployed for each of theſe purpoſes, are ſubjeQts 
worthy of inquiry. Is gunpowder ever uſed to 
blaſt the ſtones or ores? The manner in which 
the ore or metal is found under ground, whether 
in perpendicular veins, or in vicinity to them; in 
horizontal flat ſtrata, looſe pieces, or in ſolid 
continued bodies; in what kind of ſtone, and at 
what depth; the means of carrying off the water 
when preſent in the mines. The vapours found in 


them, whether mephitic and noxious, or inflam- 
mable when fire or light comes in contact with 


2. The manner in which white copper, teſem- 
bling filver, is manufaQured, and the various pro- 
ceſſes whereby it is done. 

3- The operations uſed in extrafting the me- 
tals from the reſpeftive ores, with ſpecimens and 
names of the ores, and the places where they are 


* Simul et jucunda et idonea dicere vita. 
| | Hos: 
> | ; procured; 
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procured; the produdts yielded from the ores by 
Fiſion ; the fluxes added to-promote fuſion, or the 
ſubſtances to prevent volatilization, and whateyer 
is ſubſervient towards refining of metals or regit- 
taſes'; Vith the ſtructures and materials of the 
ovens, the fuel and quantities of it employed, 
the time for each operation, and the prepara- 
tory cautions, including the picking, pounding, 
5 dine, wg, and uſtulating of the ores ; and 


be wa 00 N wnehfwe⸗ and tools wy 


8 ö — 
bl The phe places f whence the yaripug gems 
or e ſtones. are ar. procure, with their prices 
the pft the ground and ſtrata wherein they 
= found I, and the figure or form of each kin 
before being cut, * determinate and, OWE 
ral, or acci ental. Wy 

FD The manner of manufacturing thoſe im- 
enle quantities of ſaltpetre annually exported 
= the Faſt Indies; the. ſoil employed for the 
vium, and the manner of preparing the ſoll. 
Are an e or. inflammable ſubſtances added 


to it? OW Means , is. lixivium, precipitated ? 
Is an alka li pane for that urpoſe, and how is, the 
alkali pro Is any uſe made of the. remain- 


der of t een after the precipitation of the 
ſalipetre p Is the lixivium boiled, and inſpiſſated 
7 9 fire dor! the Eryfiallization, or by tha Þ heat of 

6. II borax be artificial, in "A manner and 


from what. ſubſtances is it made ? 1 native. in 


what ſtrata and ſoil does it lie? | 
7. How far has the knowledge, Veit and uſe 
of metals extended amongſt nations ? 
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crumbled away ; and when nothing but the names 


of an Apelles or a Praxiteles remain. Does not. 


a ſingle medal, of which we are in. poſſeſſion, give 
us greater light into hiſtory, than the once famous 
libraries of Alexandria and Pergamos, which are 
now no more? From theſe, and many other con- 
ſiderations, I would willingly contribute my en- 
deavours to render this ſtudy more general, and 
conſequently more uſeful, I have tried a variety 
of methods to enable a young medalliſt to collect 
a cabinet, which may initiate him into the know- 

ledge of medals and coins at a trifling expence. 
„The method of taking off plaſter of Paris. and 
ſulphur impreſſions, is known to every body: the 
firſt is too ſoft to preſerve them from injury, and 

the brittleneſs of ſulphur is a greater objection. 
Buy forming a coat or layer of thin metal over 
the plaſter' of Paris, it would be a conſiderable 
defence. Tin is the cheapeſt and moſt conyeni- 
ent metal for the purpoſe, as it is ſufficiently flexi- 
ble, and at the ſame time very much refembles 
ſilver. The tin-foil ſhould be of the ſame kind 
with that uſed for ſilvering looking-glaſſes. It 
ſhould be laid over the medal or coin intended to 
be taken off, and then rubbed either with a bruſh, 
the point of a ſkewer, or a pin, till it has received 
perfectly the impreſſion of the medal; the tin-foil 
ſhould” now be pared off round the edge of the 
medal, till it is brought to the ſame circumfer- 
ence: the medal muſt then be reverſed, and the 
tin-foil will drop off into a chip-box or mold 
ready to receive it, the concave fide of the foil, 
or that which is laid on the face of the medal, 
D d being 
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being uppermoſt ; upon this pour plaſter of Paris 
made in the uſual manner, and when dry, the 
figure may be taken out of the box or mold, with 
the tin- foil ſticking on the plaſter, the convex· ſide 
being now uppermoſt again, in which poſition it is 
to be kept in the cabinet, after it becomes dry. 
To have an impreſſion very perfect, the thinneſt 
tin-foil ſhould be made uſe of“. 1 

The impreſſions taken in the foregoing manner 
almoſt equal filver medals in beauty, and are very 
durable: if the box or mold + be rather larger 
than the impreſſion of tin- foil, the plaſter, when 
pores on, 'Tuns round it's edges, and forms a 

ind of white frame, or. circular border, round 
the foil, whence the new-made medal appears the 
more neat and beautiful, If this tin-foil be gilt 
with gold-leaf, by means of thin iſinglaſs glue, or 
boiled linſeed oil, the medal will reſemble gold. 

This method does not in the leaſt injure any medal or coin. 

7 Chip boxes, uſed by apothecaries, anſwer this purpoſe, and 


may be eaſily procured. A flip of paper wrapped round any 
circular body with a flat ſurface, i equally convenient, 
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Nautilus, * 4 "4 1 92 
Necydalis nn. 3 
Nepa, 1 8 
Neſts of birds, 0 22 
Net for catching water inſeQts, 3 
Sen ——— Ry — 2 
Ing, th 9 
Neuroptera claſs, n. 5 p 10 
Nickel, p * +4 36, 1 50 
wo» STS: 150 
cal or oxyde of, 150 
. kupfer, 150 


Nitrate of ammoniac, 102 
6992222 lime, 1 704 
. magneſia, 58 
SES | 32 99 
S oda, 101 


Nitrate of potaſh,' ' 99 
Nitre or faltpetre, | 99 
fixed by itſelf, 98 
of magneſia, 58 
8 - « potaſh, 0 ar! 52 
Notonecta, ©. 46; hal 


Novaculite, f „ 116 


Nyetanthus, 0 194 


Opal, 8 122 
Orpiment, yellow, 151 
Oub ces, 12389 
Oxyde of arſenic, /, 78 
Oxygen; definition of, 82 


8 gas, | ; 84 
Oxygeuated arſenic, rer 
2222 muriatic acid gas, 
not „„ 
Palm trees, kinds of, 195 
Panthers, 4 189 
Papilio, . ». » 234 
Parthenum, 6179 24/97: 8936 
—— wild. 191 
Pearl ſpar ; 104 
Pearls, — of. 193 
Peas, 0 195 
Pedra de 1 dos 186 
Wei. rl 178 
Petroleum, 9 165 
Petroſilex, enn 
C11 o + 228 
balzena, . f\ 50 apa 
Phaſeoli, kinds of, 195 
Phlogiſticated air, 85, 92 
222 gas, 85 


j -- Vitriohic acid, 97 
Phlogiſton of Kirwan, 87 
Phoſphate os alumine, 112 


22 2 baryte, 108 
Nee ee | 106 
Phoſphoric * 83 
n 105 
Phoſſ ere bp dee gas , 
83 
Phrygamia, . n. 5s 
Pipe clay,  « 14% 
E e 2 Pitich-⸗ 


| 
[4 
: 
: 
4 
1 
0 
' 
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Pitehſtone, „ „ ee 
. with opal, 133 
Plants to preſerve and tranſ- 


— ts deſcribe and draw, 
xi. xv 


Paris u water, 62 
3 „ 62 
Flatina, NN 0 


| s - * . * 170 
common, 170 
— effects of, 186 

ite arts, queries 177 

Poly Samy, how lee, 

Pol 6 193 
P earth, 103, 107 
3423433 — 113 
696922222 107 108 
Porcelain, 1 . ö 11 
Potaſh, . 2 9 
Potſtone, - I 
- - Porphyry, 133 


Pudding ſtone 8 13 
Pulſe, kinds of, = * 


Pumier, . 172 
Purple of the ancients, 193 
Tens, . 171 
Sodove'ss « td — 182 
. cconomy of, 188 
FI „ 8 
anc ver, 13 » T3 
« - -»» - -» . analyzed, 139 
»- -+ +» - - » CUPreous, 139 
-- --5- -» - hepatic ore of, 139 
2 **; native, 139 


23 


| 1 
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Raphidia, BY £99 n. 5 
Rattleſnakes, — CON» 
. cerning, 192 
Ravens, Indian, 1090 
Realgar, . 151 
— — rites, queries on, 177 
Ty yea preſerve, ' 21 
lendent hornblende 115 
Rhemboidal nitre, 101 
Rive, kinds of. 196 
Riute, ſacred book, 178 


Rock oll, = 2 165 
Roſe ſpar, is 127 
Rubellite, $7 „ IS 
Raby, hs: TY 118 


Raby arſenic, * 152 | 


Raddle ſtone +, 134 
Ruſt of iron, 71 


Sal ammoniac, N - +FOT 
. » cathartieus, * 5 48 
de duobus . 380 


- gemmeæ, . . $3 


» marinum . 53 
A . 73 
5 re nach „ . 48 
polychreſtum, 50 
- - polychreſt of _ 99 
„ - vitrioh, 77 
Salt, common, . 53 
2 „ 0 „ petre, 42, 


99 
JS ds » is 5 ROW manufactured 
in India, » „ 199 


of Sedlitz,- 55 
„ acid and neuter, 45 
- - -» imple, . 

in water to detect, 42 
Salmiao, . . 101 


Sand, P * 171 
Sappare, 0 6» 114 
1 On 117 


Scarabaus, 


8 r —_ urs; 


a_- ak EY 
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Scatabeus, chafer, n. 2 Siliccous ſchiſtus, with lim2-= 
Scheele, . 136, 458 ſtone, be 
Scheifer - wi . er e -+--- mullen, 133 
Schiller - . . 15 ‚GH—j— 222 opal, 133 
Schiſtoſe hornblende, 115 Silici-murite, 8 109 
+5. - « mica, d 134 Siliciferous argillite, 130 
Schiltoſe tale, .. potſtone, 129 
Schorl, . . 120ã0ͥ trap, 8 131 
Schorlite, 8 + Silk grey in TI 192 
Scoriz, = 174 Silpha, i . n. 2 
Sea cow, 0 191 Silver, . 136, 138 
Sea eggs, + 19, 193 +--+- ical, 140 
- towl, how to preſerve, 20 -..-- brittle, vitreous, * 140 
weeds to be examined, 1992 horn, . 140 
Seaſons, ſacceſſion of, 1 88 :⸗„ native, 140 
Sedative falt, . 989 red ore of, 140 
Seeds to preſerve and e . vitteons, 1 
xv. 23, 28 white ore of, 140 
when to be ſown, 27 Slaggs, . 2 74 
Selenite, , 0 106 Smalts, > . 153 
in water, 62 Smaragdite, . 118 
Semi-opal, - 122 A "a 46 
Sepia, . . 193 ---- vitriolata, . 48 
Sepulchral rites 179 Solid air of Hah, 8 
Serpentine, « 110 Soya, . ooo 
«- -« + - with hornblende, 129 Snakes to — xii. 2 . 
.es hyry, 13333ꝰꝑ0᷑ͥ 8 poiſon 186 
Shells to aſcribe, | * =» Sparry fluor, . 105 
Ship-building, 8 — W lead, . 141 
Sidero-calcite, . 104 „ tin ore, 148 
Sidne'a, G 2 128 Sphex, © 7 n. 6 
Sidneian earth, 103, 128 Sphinx, n. 4 
Sienite, . 134 Spiritus Sylveſtris, 45 
Silex, 103, 116 Sponges to collect, 39, 193 
Siliceous breccia, 135 — . . 
. earth, 103, 134 . with argill, 129 - 
. iron ſtone, 147 Strawberry feeds to preſerve, 25 
+» -» -- limeſtone, 128 Stream tin, . 148 
.. - porphyry, 135 Strontian earth, 103, 1 8 
o< vo - < » Wars . 126 Strontionite, 107 
„ ſandſtone, 135 Sublimed white oxyde of arſe- 
.. - ſchiſtus, 1 . 78 
4242 . Argillite, 132 Sulphate of alumine, 69 
| 2 | Sulphate 
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1 Page | 55 Fo 
Sulphate of ammoniac, 102 Tin, 5 7 136;: 148 
IIOIID baryte, «. 108 Tu. brown tin-ſtone; 148 
$++++++++ COpper, 75, 14 -» pyrites, 148 
— de 1 *s n WO tui, ſtream, or Corniſh ore of, 
| d+ne0+0ee Of lead, Nay 1 $43 148 
eee lime, 62, 106 +-++++ ſulphuret of, 148 
* magneſia, 55 Tipula, . „ 6 
, potaſh,,, 50, 99 Titanite, « 1505 161 
539 „„*%,ẽ1 „ ſoda, 48, 100 Topaz, Il 

2 e ZINC; . 56,265 Tortoiſes, to in a 
Sulphites, © 08 — . . ID Py 21 
Sulphur, r, 169 Tourmalin, 120 
. . „ COMMON, * 170 Trade, queries reſpeRting, 181 
. . . % Volcanic, 170 Trap, 116 
Sulphures, . 97. IT willh hornblende, 131 
Sulphuret of antimony, 156 . . . . Krag, 131 
4 1. . . Arſenic, 151 —. . . Mullen, $38 
———.—b——9— biſmuth, 149 Trafs, A . 172 
eee co per, 14 Tripoli, * P 114 
———2 — yk . it Tiai, an Indian plant for dye- 
Sulphuric 82 97 ing, . + . 196 
Sulphuriſed biſmuth, 149 Tunſtate, * 158 
FTTTTELLLLIEIED tin, 148 „%, O lime, 158 
. zinc, 155 Tungſtein, . 136, 158 

' Sylvanite,, +» . 161 
Sympathetic ink, 153 Vane, 136, 159 
Swallows, when firſt ſcen, 190 „ .. .. calciform of, 159 
i . . Carbonate of, 159 
Tabanus, . n. 6 „ oxyde of, 159 
Tafa, 7 172 . ., ſpathoſe, 159 
Tale, . 109 . . . ſulphuret of, 160 
Talcite, 8 109 Uranium, , . 159 

Talcoſe argillne, 130 | 
Tallow mineral, 169 Vedam, a ſacred book of the 
Tatack, a ſpecies of graſs, 195 Bramins; b 178 
Tea ſeeds to preſerve, 27 Vegetable alkali, 98 
Tek, what ſpecies of wood, 195 +-+++-++++++ fixed alkali, 98 
Tellurium,  « 106, 162 Venetian tale, 1og 
Tenebrio, k . n. 3 Veſpa, e n. 6 
Terra lemnia, R 114 Veſuvian, j 120 
Terraſe, . + 172 Violet ſchorl, e 120 
Thumerſtein, . 120 Vital air, „ 
Tigers, . 189 Vitiated air, p 89 


Vitreous 


Page 


Vitreous ſpar, „ 186. 
Vitriolie acid, . 97 
Vitriol of copper, 75 
—2—*2ũ“?% Cyprus, 144 
599654555 555 goſlar, | I 55 
| 2 * "A 147 
+++++»+ees OL iron, 3, 147 
$4000545+5008 lime, ? 106 
$55 0554600005 p potaſh, 99 
9 „%%% „%% ſoda, 4 100 


00000000000 Venus, 


Vitriolum viride, 73 
Volatile alkaline gas, 83 
10 0 Narcotic ſalt of vitriol, 


| 9 
q++++003+ ſpixit of ſal ammoniac, 
; h 101 


Wakken, o A o 1 16 
Waſps, . , * 5 
White arſenic, . 78 
7 29ũ4.ñ copperas, 77. 155 
t Oxyde of arſenic, 78 


TB 6 


- Fug 
White vitriol, 77. 155 
Wolfram, 41, 136,156 
Wood tin, + 8 148 
Yellow orpiment, 151 
Zaffer for painting, 183 | 
Zend, . . 178 
Zeolite, .* 4 I 26 
Zinc, ' 136, 154 


75, 144 » abrated, 5 154 


06004000006 Mint, 97. 158, blende or ſulphurized, 155 


ITT calx of, 50 154 
TITEL) carbonate of, I 54 
+++.» Chalk of, . 154 
l mephite of, 154 
*, Native oxyde of, 154 
+++++.+ vittiol of, . 155 
hai ſulphate of, p 155 
„% 
«+eve»00es ert, 12 
Zoology, queries concerning, 
188 


Zufa, ” » I 04 
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